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PREFACE

This report describes an analysis of alternative methods for
coding infants’ race and ethnicity, using information on their parents’
background from California’s birth, fetal death, and infant death
certificates for the period 1980 through 1987. The research was
conducted by RAND researchers as part of a larger investigation of the
survival rate and health costs of very low birthweight infants, which is
being conducted with support from the Agency for Health Care Policy and
Research, U.S. Department of Health and Human Services. The results
published here should be of interest to those whose research uses race
and ethnicity data from birth certificates and infant and fetal death
certificates.

The authors express appreciation to James Hodges and Sandy A.

Geschwind for their reviews of earlier drafts of the report.
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SUMMARY

This work is an evaluation of five alternative methods for coding
infants’ race and ethnicity, using information from birth certificates.
Tt was performed as part of a study that is investigating racial and
ethnic differences in mortality and health care costs for infants
weighing less than 1,500 grams when born. Our goal is to establish
meaningful groupings relative to the unigue socioeconomic, cultural, and
health behaviors of the ethnic groups the infants represent. The study
uses data from linked birth, fetal death, and infant death certificates

in the Birth Cohort data for California from 1980 through 1987.

CODING RACE AND ETHNICITY

The principal racial and ethnic groups we defined are white non-
Hispanic, white Hispanic, African American, Asian, and Native American.
Only white Hispanics are identified separately because more than
95 percent of Hispanics in California are white Hispanic, yielding too
few non-white Hispanics for most analyses. Using birth certificate
data, an infant’s race and ethnicity are assigned using the backgrounds
of the infant’s parents. We examine five alternative rules for coding
infants’ race and ethnicity in order to test the sensitivity of infants’
racial and ethnic distributions and mortality outcomes to differences in
coding rules. These rules involve two basic coding considerations.
First, if one parent is white and the other parent is not white, a
choice must be made with regard to which parent’s race and ethnicity is
assigned to the infant (white includes white Hispanic). Second, if the
parents are of different backgrounds but neither is white, a similar
choice must be made.

The first three rules we consider are the vital statistics (father
dominant), mother dominant, and hierarchical rules. All these rules
assign infants born to one white and one non-white parent to the racial
and ethnic group of the non-white parent. The three rules differ in
their choice of dominant parent when both parents are non-white but are

of different racial and ethnic groups. The last two rules are the all-
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father and all-mother rules. These two rules identify one parent as
dominant and assign the infant to the group of the dominant parent,
making no distinction between white and non-white. Within each of these
five rules we analyze two options for coding Hispanic origin, self-
report, and Spanish surname.

The coding rule we selected for our research is the hierarchical
rule, with self-report Hispanic origin to identify white Hispanic
infants. We used this rule because it appears to define groupings that
are most consistent with patterns of self-identification among members
of a heterogeneous population when they have the opportunity to report

their own race and ethnicity.

EMPIRICAL COMPARISON OF RACE AND ETHNICITY CODING RULES

All the coding rules examined yield similar measures of infants'
race and ethnicity, and the choice of rule does not affect fetal or
infant mortality rate estimates. This result indicates that any of the
rules evaluated would yield acceptable measures of infants’ race and
ethnicity. We find stable comparisons among the rules over time, and we
identify only small numbers of infants whose race and ethnicity change
under different rules. Also, differences in coding rules are important
only to the extent that parents have partners of different backgrounds
and to the extent that only one parent is white.

The analysis identified two significant analytic issues. First, a
sharp change in infants’ racial and ethnic distributions and fetal
mortality rates occurred between the years 1981 and 1982, along with
similar changes for the infants’ mothers and fathers. This finding
provides evidence that a change in the state’s data collection methods,
beginning in 1982, affected the reporting of race and ethnicity, and
that race and ethnicity information for 1980 and 1981 is inferior to
that for subsequent years. Second, rates of self-report as Hispanic
increased during the 1980s, which reduces measurement consistency over
time for the self-report Hispanic origin measure.

The results of this evaluation indicate that the choice of rules
for coding infants’ race and ethnicity will not substantially affect our

research results. Therefore, the hierarchical rule with the self-report
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measure of white Hispanic may be used with some confidence from an

analytic perspective. The two analytic constraints identified will be

considered as we proceed with our analysis of racial and ethnic

differentials in outcomes for very low birthweight infants.






I. INTRODUCTION

USE OF RACE AND ETHNICITY MEASURES IN THE RESEARCH

The research presented in this report was performed as part of a
study that is investigating racial and ethnic differences in mortality
and health care costs for infants weighing less than 1,500 grams when
born. The study uses data for California from linked birth, fetal
death, and infant death certificates (called the Birth Cohort data), and
Medicaid claims data for the years 1980 through 1987. The appropriate
definition of infants’ race and ethnicity is central to this research.
Our goal is to establish meaningful groupings relative to the unique
socioeconomic, cultural, and health behaviors of the ethnic groups the
infants represent.

The California Birth Cohort data are a rich resource that has
enabled us to develop and evaluate a number of alternative race and
ethnicity measures. The data include detailed information on the race,
ethnicity, and country of origin for the infants and their parents. 1In
this report we describe issues related to defining race and ethnicity,
the available data, the measurement alternatives evaluated, and the
measures selected for use in the research. We discuss the raticnale for
the selection, taking into consideration our empirical findings
regarding how choice of coding rule affects estimates of infant racial

and ethnic groups and mortality.

DEFINITION AND MEASUREMENT OF RACE AND ETHNICITY

Many general issues are involved in measuring race and ethnicity
within any population. Two initial concerns are how to define race and
ethnicity and how to operationalize the definitions in data collection
and reporting methods. A consensus is that ethnicity represents a
cultural identification, which may be specified by some combination of
race, nationality, language, and religion (Smith, 1983). However, it

has not been possible to define the boundaries of racial and ethnic



categories or to identify the property that is unique to members in a
given group (Cooper, 1991).

Definitional uncertainty translates into measurement problems.
Several approaches have been used to measure race and ethnicity. These
include collecting information on relevant characteristics and then
using the information to classify individuals into groups or asking
direct questions that attempt to elicit racial and ethnic self-
identification. Studies of U.S. Census data collection methods have
found that different measurement methods yield different racial and
ethnic distributions in a population (Smith, 1983; Chilton and Sutton,
1986; McKeeney, et al., 1983). The problem is exacerbated for groups
whose members have high rates of mixed heritage. For example, one study
has found that, depending on the definition of Native American, the size
of the Native American population ranged from less than 1 million to
almost 7 million (Matthew, 1986). Similarly, an overall Hispanic
category may encompass numerous heterogeneous groups with different
health and mortality experience (Schur, et al., 1987; Becerra, et al.,
1991).

Use of self-identification measures is appealing. It contains an
assumption that people who identify themselves as members of a
particular group share similar cultural and behavioral patterns, and
therefore, the group is likely to be homogeneous. Unfortunately, racial
and ethnic self-perceptions are as poorly understood as definitions of
race and ethnicity (Smith, 1983; Matthew, 1986). Lacking definitional
and theoretical foundations, researchers often use multiple measures of
race and ethnicity and empirically test the sensitivity of results to
the measures used.

Additicnal problems in measuring race and ethnicity arise in the
process of collecting data. As documented in the U.S. Census,
population subgroups have different rates of nonresponse to questions
about their race and ethnicity. These differences have been found to be
associated with multiple sources of error that reflect distinctive
ethnic attributes, for example household size, education level, or
housing conditions (Fein, 1990). Changes in classification measures and

in respondents’ self-identification over time also can weaken the



comparability of information collected in different years (McKeeney,

1983; Chilton and Sutton, 1986; Hahn, 1992).

RACE AND ETHNICITY MEASUREMENT FOR NEWBORNS AND FETAL DEATHS

All the difficulties in measuring race and ethnicity are involved
in identifying the race and ethnicity of newborns and fetal deaths. The
process is complicated since infants cannot provide information on their
racial and ethnic self-identification. As a result, information from
the parents is used to assign infants to racial and ethnic groups. In
some cases, in particular reporting on birth certificates, parents are
asked to report their backgrounds. Then formal coding rules use this
information to classify their infants. In other cases the infants’ race
and ethnicity are reported directly by a third party, who may or may not
have full information on the parents’ backgrounds. Information on
infant death certificates is one example of a third party report of
infants’ race and ethnicity. Assignments made by different methods can
vield quite different results in the reported racial and ethnic
composition of a group of infants.

A classic example is the discrepancy that can occur between birth
and infant death certificates in reporting infants’ race and ethnicity.
This discrepancy has been identified by several studies, including this
one. One result of such discrepancy has been the underestimation of
infant mortality for some minority groups because infants’ race and
ethnicity reported on their death certificates were not the same as on
their birth certificates (Frost and Kirkwood, 1980; Kleinman, 1990;
Kennedy and Deapen, 1991; Hahn, et al., 1992; Farley, et al., 1993).

For example, we found that infant mortality rates estimated using race
and ethnicity from the death certificate were 25 percent lower for Asian
live births than those using birth certificate information, and they
were 61 percent lower for Native American live births (Farley, et al.,
1993).

The infant’s race and ethnicity reported on the birth certificate
are better sources of information for infants who died, because both the
births and deaths of these infants can be counted consistently in the

same racial and ethnic subgroups. We also would expect the birth



certificate information to be more accurate, because 1t is self-reported
by the parents, but no clear answer exists to this question. All of
these issues are relevant to our efforts to define infants’ race and
ethnicity.

Little is known about how important an effect the choice of coding
method may have on reported racial and ethnic distributions for a cohort
of infants. Hahn, et al. (1992) found differences in the percentage of
infants coded as white when they compared two coding methods that have
been used by the National Center for Health Statistics and many states.

Our evaluation of coding options extends the previous research by
performing a more comprehensive evaluation of five alternative coding
methods, along with the consideration of two alternative methods for
classifying Hispanic origin. We also look at time trends in effects of
coding on racial and ethnic classification of infants, including effects
of missing data and changes in coding methods. We rely on the self-
report measures of the parents’ characteristics to classify the parents
and their infants, interpreting them as reflections of cultural
identification. Like researchers before us, we also rely on empirical
information to test the implications of our choice of coding method, by
evaluating the sensitivity of coding results to the method used to

assign infants’ race and ethnicity.

DOCUMENT ORGANIZATION

This presentation begins with a discussion of the California data
used in the study, alternative methods for coding infants’ race and
ethnicity, and the coding method we selected, which are presented in
Section II. Sections ITI and IV report the results of our empirical
evaluation of the identified coding options. In Section III we use the
California Birth Cohort data for the years 1985 through 1987 to compare
the coding options cross-sectionally, identifying impacts on infants’
racial and ethnic distributions and estimated mortality rates.
Comparisons of the effects of coding rules over time are evaluated in
Section IV, using the 8 years of data in our study (1980-1987). We also
assess the change in reporting method in the Birth Cohort data between

1981 and 1982. Our purpose is to identify effects attributable to this



change and, in particular, to determine if there were differential
effects on individual measures of race and ethnicity.

Section V is a summary and discussion of the empirical results,
highlighting relevant issues and implications for using the coding
method selected. Special attention is given to uncertainties caused by
changes in reporting methods and to observed changes that could affect

the accuracy of coding specific population subgroups over time.



ITI. DATA AND CODING METHODS

THE CALIFORNIA BIRTH COHORT DATA

The California Birth Cohort data contain linked birth, fetal
death, and infant death certificate data for all deliveries in
California for a given year. The data are particularly appropriate for
analysis of racial and ethnic population subgroups because California
has the largest number of births among states, it is ethnically diverse,
and it has good guality data on births and perinatal mortality. With
approximately 500,000 births annually in California, the data provide
the large number of observations needed to be able to analyze subgroups
separately that comprise relatively small percentages of total births.

The California Department of Health Services (DHS) has developed
annual Birth Cohort files since the mid-1960s. Each file contains
records for a cohort of births and fetal deaths that occurred during a
given year, with information from birth and fetal death certificates
regarding characteristics of the infant and his/her parents, location
and type of delivery, complications of pregnancy or delivery, and
congenital malformations. The live births in the cohort are “tracked”
for one year following birth to identify those who die within that
period. For those who die within one year of birth (defined as infant
deaths), their records in the file also contain information from their
death certificates (California Health Data and Statistics Branch, 1986).

The quality of the Birth Cohort data is good, both in terms of
completeness and accuracy. Birth registration is essentially complete
for all births occurring in California. Fetal death and infant death
registrations are slightly less complete, and more data are missing for
these infants. In addition, the completeness of the Birth Cohort files
is affected by the ability to match birth and infant death certificates.
The DHS uses a variety of quality control procedures to identify
registration errors and coding inconsistencies, including verification

and recoding of reported data and review of a sample of records to



identify systematic errors. Error rates in the Birth Cohort data are
low (California Center for Health Statistics, 1984).

The race and ethnicity of the infant are not reported directly on
the birth certificate. Rather, an infant’s race and ethnicity are
derived using information on the race and ethnicity of the infant’s
parents, which are reported on the birth certificate, usually by the
mother. Typically a perscnal interview with a birth certificate clerk
takes place in the hospital, shortly after delivery. The California DHS
codes the infant'’s race and ethnicity using the same categories by which
the parents’ race and ethnicity are reported on the birth certificate.
When both parents are of the same background, the infant is assigned to
that category. When the parents differ, a set of coding rules i1s used
to assign the infant based on the race and ethnicity information for the
parents.

For infants who die within one year of birth, the death
certificate provides an independent report of the infant’s race and
ethnicity. The infant’s race on death certificates is recorded
directly. It also is more likely to be reported by a third party
(typically an attending physician or a funeral director) rather than a
family member. Reflecting California’s ethnic diversity, the birth and
death certificate data recognize a large number of different racial and
ethnic groups, including separate identification of several Hispanic and
Asian groups.

During the time period covered by our study (1980-1987),
California used two methods to record race and ethnicity for the
infants’ parents. The methods changed between 1981 and 1982. The
racial and ethnic categories used in the birth certificate for each
method are presented in Table 1. Through 1981 the first of two
variables identified race using the categories of white, black, American
Indian, Asian, or other. The second variable defined ethnicity using
eight categories, including several specific Asian groups and two
Hispanic categories. In 1982 California began using a combined race and
ethnicity variable. The new system identifies a larger number of race
and ethnic groups than previously, specifying 19 categories including

eight separate Asian groups.



Table 1

Race and Ethnicity Variables in the California Birth Cohort Data in
1980-1981 and 1982-1987

1980-1981 Race and 1982-1987
Ethnicity Variables Combined Race and
Ethnicity Variable Hispanic Origin
Race 10 White 1 Not Hispanic
1 White 20 Black 2 Mexican American
2 Black 30 American Indian 3 Puerto Rican
3 American Indian 40 Asian-Unspecified 4 Cuban
4 Asian 41 Asian-Specific{Laos) 5 Central/S. American
5 Other 42 Asian-Chinese 6 Other Hispanic -
43 Asian-Japanese foreign born
Ethnicity 44 Asian-Korean 7 Other Hispanic -
1 Other 45 Asian-Vietnamese U.S. born
2 Mexican American 46 Asian-Cambodian 9 Unknown, not rept.
3 Chinese 47 Asian-Thai
4 Japanese 51 Other-Specified
5 Filipino 52 Indian (Asian)
6 Hawailan 53 Filipino
7 Vietnamese 54 Hawaiian
8 Other Spanish/ 55 Guamanian
Hispanic 56 Samoan
57 Eskimo
58 Aleut
98 Refused to state

In addition to the race and ethnicity variables, independent
measures of Hispanic origin for infants and their parents are available
in the Birth Cohort data. For this analysis, we evaluated the two types
of measures available. The first type is self-reported information
provided by the parents on the birth certificate. Before 1982 Hispanic
origin was reported as part of the ethnicity variable, using the two
categories of Mexican and other Hispanic. Beginning in 19882, the
Hispanic origin of the infant’s parents was reported separately, based
on country of origin. The categories for these variables are listed in
the right-hand column of Table 1. The state does not record a similar
variable for infants.

The other measure of Hispanic origin defines an infant or parent
as Hispanic if his or her surname is on a list of Spanish surnames. The
Spanish surname information is gualitatively different from the other

information because it does not involve self-identification. The Birth



Cohort data contain codes based on three different lists of Spanish
surnames, all of which give similar coding results: Buechley’s Spanish
name codes, 1970 census, and 1980 census codings. The California DHS
uses Buechley’s list to identify Hispanic origin because it offers a
comprehensive list of Spanish surnames. We also use Buechley's list for
our surname measure of Hispanic origin. It is reported in the Birth
Cohort data throughout the eight years in the study.

The same racial and ethnic categories are used on the death
certificate, and these also changed between 1981 and 1982. However, in
all years the death certificate reports race and ethnicity only for the
decedents and contains no separate information for the parents.
Beginning in 1985, the death certificate also has a variable that
records the Hispanic origin of the decedent, which contains the same
categories as the birth certificate variables for mothers’ and fathers’

self-reported Hispanic origin.

THE PROCESS FOR CODING INFANTS’ RACE AND ETHNICITY

In defining a measure of infants’ race and ethnicity, our goal was
to consolidate all pertinent information, including Hispanic origin,
into a single variable that contains culturally and behaviorally
relevant racial and ethnic groups. Our coding process, which we adapted
from the coding method used by the State of California during the years
covered by our data, consists of the following basic steps:

1. Aggregate the race categories reported on the birth certificate into
a smaller number of racial and ethnic groups.

2. Classify the infants’ parents into these racial and ethnic groups.

3. For parents who have been classified as white, use one of the
separate measures of Hispanic origin to identify them as white
Hispanic or white non-Hispanic.

4. Use a set of coding rules to assign infants to a racial and ethnic
group, including white Hispanic or white non-Hispanic, based on their
parents’ race and ethnicity.

This process involves a separate step to identify Hispanic origin,
because Hispanic origin is reported independently from the other race

and ethnicity information. The separate Hispanic origin information



allows us to capture mixed ethnicity (e.g., Hispanic and white or
African American) that would not be possible if it were a mutually
exclusive choice with the other racial categories. It was decided to
identify only white Hispanics because more than 95 percent of Hispanics
in California are white Hispanic, yielding too few non-white Hispanics
for most analyses. Non-white Hispanics remain in their reported racial
group.

In the following discussion we address the specific components of
our coding process, including the groups we defined, coding of parents’
race and ethnicity, alternative coding rules used, and the coding rule

we selected.

Defining a Set of Racial and Ethnic Groups

The large number of racial and ethnic categories reported in the
California Birth Cohort data offers substantial flexibility for defining
groups by consolidating the original categories. The principal groups
selected for this research are white non-Hispanic, white Hispanic,
African American, Asian, and Native American. These racial and ethnic
groups have been identified by previous research as having different
pregnancy outcomes and infant health. Each group contains enough
infants to allow both within-group analyses and between-group
comparisons.

Because the reporting method used in the 1980 and 1981 data uses
the racial categories of white, black (African American), Asian, and
American Indian (Native American), no additional aggregation of groups
is necessary for these early vears. For 1982 through 1987 we form our
aggregate groups by consolidating the categories reported in the Birth

Cohort data using the classifications presented in Table 2.



Table 2

Birth Cohort Data Race and Ethnic Categories Used to Create the Derived
Race and Ethnicity Variable, 1982-1987

Groups Formed by Original Classification in
Aggregating Categories the Birth Cohort Data
White non-Hispanic White
African American Black
White Hispanic White (with Hispanic)
Asian Chinese, Japanese, Korean,

Filipino, Guamanian, Laos
Vietnamese, Cambodian, Thai,
Asian (unspecified), Indian

Native American American Indian, Eskimo,
Aleut

Other Hawaiian, Other

Unknown Unknown

Two options are available for coding Hispanic origin: self-reports
of Hispanic origin and use of Spanish surnames. Spanish surname
indicators are available in all eight years of our data, which allows
consistent coding across years. Because the self-report Hispanic
variables changed between 1981 and 1982, the self-report white Hispanic
group must be coded in two different ways, depending on the year. For
1980 and 1981, the separate ethnicity variable includes two categories,
"Mexican American” and “other Hispanic,” that are used to classify white
Hispanics. For the remaining years the Hispanic origin variables are
used. The specific rules to classify the parents, and then the infants,

are described below.

Coding Race and Ethnicity for Infants’ Parents

The first step in coding parents’ race and ethnicity 1s to
consolidate the original race and ethnicity categories reported in the
Birth Cohort data into the racial and ethnic groups being used. This
completes the classification of parents for all the groups except white
Hispanics.

We classify parents as white Hispanic when they are identified as

white and they also are of Hispanic origin. We evaluate both the self-



report and Spanish surname measures of Hispanic origin. Thus, we
generate two race and ethnicity variables for each parent, which differ
only in the way they defined white Hispanic. In this evaluation, we
investigate the differences in these two definitions in identifying
white Hispanic parents and infants, with particular attention to how
consistent they are with other measures of parents’ self-identification

as Hispanic.

Alternative Methods to Assign Infants’ Race and Ethnicity

The child’s race and ethnicity are defined unambiguously when both
parents have the same race and ethnicity. However, to the extent that
parents choose partners of different race or ethnicity, a set of coding
rules is needed to determine the group to which their infants are
assigned. Different coding algorithms will yvield different racial and
ethnic distributions for the infants and possibly different mortality
estimates.

When parents are of different races, coding rules involve two
basic considerations for classifying the infant. First, if one parent
is white and the other parent is not white, a choice must be made with
regard to which parent’s race and ethnicity are assigned to the infant
(white includes white Hispanic). Second, if the parents are of
different backgrounds but neither is white, a similar choice must be
made.

We examine five alternative rules for coding infants’ race and
ethnicity to test the sensitivity of infants’ racial and ethnic
distributions and mortality outcomes to differences in coding rules.
These rules involve various combinations of coding considerations, which
we summarize in Table 3. When information on one parent is missing, all
the rules use the other parent’s information to classify the infant.
Within each of these five rules we create two race and ethnicity
variables for the infants, one for each of the two Hispanic origin
options (self-report and Spanish surname). As a result, we work with a

total of 10 possible measures of infants’ race and ethnicity.



Table 3

Use of Parents’ Information by Alternative Rules for Coding Infants’
Race and Ethnicity

Coding When Dominant Parent
Coding Rule Only One Parent when Both are
is White Non-White

1. Vital Statistics (VST) Use non-white Father
2. Mother Dominant (MTH) Use non-white Mother
3. Hierarchical (HRC) Use non-white Equal
4. All Father (FF) Use father Father
5. All Mother (MM) Use mother Mother

NOTE: White includes white Hispanic because white Hispanic is

defined as a subgroup of white.

Two of the five coding rules are based on actual methods used by
federal and state agencies to code infants’ race and ethnicity. The
first rule, which we call the Vital Statistics (VST) rule, is an
adaptation of the standard algorithm used by the National Center for
Health Statistics (NCHS) during the years of our study. California used
the VST coding method during the years spanned by our research. The
other adaptation, the all-mother (MM) rule, is similar to the new NCHS
coding rule introduced in 1989, which replaces the VST rule and also is
used by California and other states (Hahn, 1992). We designed the
mother dominant (MTH), all-father (FF), and hierararchical (HRC) rules
to allow us to evaluate a full range of coding options. The HRC rule is
the only coding method that uses both parents’ background equally to
classify the infants. The discussion that follows provides more details
about each of these rules in turn.

Under the VST coding rule, if one parent is white and the other is
not, the infant is assigned the non-white parent’s race (i.e., white is
secondary to other categories). If both parents are non-white, the
infant is assigned the father’'s race (i.e., the father’s information is
dominant). We incorporate information on white Hispanics into our VST
rule algorithm by classifying white infants as white Hispanic if their

fathers are Hispanic.



The mother dominant (MTH) rule reverses the role of parents
compared to the VST rule. 1In the case of two non-white parents, it uses
the mother’s race as dominant.

The hierarchical (HRC) rule treats both parents equally to code
the infant’s race and ethnicity. Under this coding rule, a hierarchy of
racial and ethnic groups is established based on our assessment of a
child’s probable self-identification. 1In order of that hierarchy, if
either the mother or father is of a given background, then the infant is
classified in that group. The coding order used is African American,
Native American, Asian, other, white Hispanic, and white non-Hispanic
(i.e., if either parent is African American, the child is African
American; then of children with neither parent African American, those
with a Native American parent are Native American, and so on.)

In the all-father (FF) rule, the father’s race is assigned to the
infant; the mother’s race is used only if the father’s race is missing.
The all-mother (MM) rule does the reverse. For the FF and MM rules, the
respective parents’ Hispanic origins were used to define white Hispanic
infants. These rules were included as alternatives to learn about the
effects of not subordinating the white race in coding rules, by

comparing their results to those of the first three rules.

CHOICE OF RACE AND ETHNICITY MEASURE

Recognizing that race and ethnicity are subjective choices for
many Americans, coding rules were chosen based on our judgements about
how most people are likely to identify themselves. We chose the
hierarchical coding rule, which relies heavily on self-reported
information and gives equal weight to information from both the mother
and father. We consider the equal use of information from both parents
to be an important attribute, in that both parents’ backgrounds
influence a child’s cultural environment and eventual self-
identification. The coding method appears to define groupings that are
most consistent with patterns of self-identification among members of a
heterogeneous population, when they have the opportunity to report their

own race and ethnicity. For the same reason, we used the self-reported



Hispanic origin information, rather than the Spanish surname
information.

If, in fact, the hierarchical rule achieves the goal of capturing
ethnic self-identification, then we should obtain racial and ethnic
groupings with fairly cohesive cultural and health-related behaviors.
Unfortunately, we cannot measure cultural self-identification directly
with the traditional vital statistics natality data because the race and
ethnicity information in the data are incomplete measures of a complex
phenomenon.

The selected coding method has some face validity because it uses
self-report measures, where parents are providing information on their
own race and ethnicity. However, each set of coding rules uses this
information differently to assign infants to racial and ethnic groups.
Given that the data offer few other measures that allow us to test
validity relative to self-identification, our evaluation of coding rule
choice focuses on the empirical implications of alternative coding
methods.

The results of our evaluation of coding rule choice are reported
in Sections III and IV. We discuss cross-sectional comparisons in
Section III. We present comparisons across the eight years of data in
Section IV, and we explore several factors relevant to Hispanic self-
identification and their relationship to the self-report method of

coding Hispanic origin.



III. CROSS-SECTIONAL COMPARISON OF RACE AND ETHNICITY CODING RULES

In this section we compare the alternative coding rules to
determine how much the choice of rule affects estimates of racial and
ethnic distributions of infants and estimates of fetal and infant
mortality, using cross-sectional data. We also explore factors that
contribute to observed differences. As discussed above, coding rules
are needed only for those infants whose parents are not of the same
racial and ethnic background. Thus, the magnitude of any coding rule
effects on infants’ racial and ethnic distribution depends to a great
extent on how large a fraction of parents have partners of different
backgrounds. In addition, missing data for one or the other parent also
influence comparisons among the rules.

Two sets of comparisons are performed, which is a direct result of
using two independent sources of coding information: one for the set of
racial and ethnic groups and another for the Hispanic ethnicity of white
infants. The first comparison evaluates differences in how the five
coding rules classify infants across the set of racial groups, using the
self-report method to code Hispanic origin. The second comparison looks
at differences between the self-report and Spanish surname methods of
coding infants’ Hispanic origin. We look at infants of all
birthweights, as well as the subgroups of low birthweight (less than
2,500 grams) and very low birthweight (less than 1,500 grams).

We perform the cross-sectional analysis using three years of Birth
Cohort data for 1985 through 1987. These three years give us a large
sample that represents the most current racial and ethnic composition of
births in California within our eight-year time period. In addition,
the birth and death certificate information on race and ethnicity,
Hispanic origin, and related measures for these years are the most
complete and consistently coded information available to us.

In the first part of the analysis we look at effects of the
different coding rules on racial and ethnic distributions of infants and
percentages of infants classified differently by different rules. 1In

addition, we analyze classification of infants under the VST, MTH, and



HRC coding rules, all of which treat white as secondary to all other
groups. Using this method, we can ascertain how treating white as
secondary affects the reclassification of infants when the backgrounds
of the father versus the mother are considered dominant. Then we
explore the coding of Hispanic origin for white infants. We compare how
infants are defined as white Hispanic or white non-Hispanic, taking into
consideration differences between the self-report and Spanish surname
coding methods as well as differences in use of parents’ information by
the basic coding rules. Finally, we examine the impacts of alternative
coding rules on fetal and infant mortality estimates for the resulting
racial and ethnic groups, and for subgroups of infants who are

classified differently depending on the coding rule used.

DISTRIBUTION OF INFANTS BY RACE AND ETHNICITY

In this section we look at how the different coding rules affect
observed distributions of births across the set of racial and ethnic
groups. For this analysis we use the self-report Hispanic origin to
identify white Hispanic as one of the groups. The options for coding
white Hispanics are assessed in a later section.

Table 4 presents the percent distributions of infants by racial
and ethnic group, as determined by each of the five alternative coding
rules. Overall, the differences in distributions across the coding
rules are fairly small. Looking at the percentages for all births, the
VST and MTH rules give the most similar distributions across race and
ethnic groups. The HRC rule differs from the first two rules mainly
through a shift of infants to white Hispanic from white non-Hispanic.

When an infant has only one white parent, the VST, MTH, and HRC
rules all treat the white parent as subordinate to a parent of different
background. As a result, an infant is classified as white only when
both parents are white or one parent is white and information is missing
for the other parent. Thus, these rules yield identical counts for
white infants (including white non-Hispanic and white Hispanic), which

is the minimum possible count of white infants.



Table 4

Distribution of Births by Race and Ethnicity for Five Coding Methods
with Self-Report Hispanic, for All Births, Births <2,500 g, and Births
<1,500 g

Percentage of Births by Race and Ethnicity

Vital Mother Hierarchy All Father All Mother
Birthweight Group Statistics Dominant Rule

All births (N=1,470,109)

White non-Hispanic 46.9 46.9 43.3 48.0 48.9
White Hispanic 31.4 31.3 34.9 32.7 32.1
African American 10.0 9.8 10.0 9.6 8.7
Asian 9.5 9.6 9.5 8.0 8.7
Native American 1.1 1.2 1.1 0.7 0.7
Other 0.7 0.7 0.7 0.6 0.5
Unknown 0.4 0.4 0.4 0.4 0.4
Births <2,500 g (N=95,242)

White non-Hispanic 40.7 40.8 37.4 41.4 42.9
White Hispanic 27.6 27.5 30.9 29.4 28.3
African American 20.0 19.8 20.1 19.3 18.5
Asian 9.4 9.5 9.3 8.0 8.6
Native American 1.1 1.1 1.1 0.7 0.7
Other 0.6 0.6 0.6 0.5 0.5
Unknown 0.6 0.6 0.6 0.6 0.6
Births <1,500 g (N=20,947)

White non-Hispanic 40.5 40.3 37.0 40.7 42.2
White Hispanic 27.1 27.2 30.6 29.1 27.9
African American 22.8 22.6 23.0 22.1 21.3
Asian 6.9 7.1 6.8 5.9 6.2
Native American 1.1 1.0 1.0 0.7 0.6
Other 0.6 0.6 0.6 0.5 0.5
Unknown 1.1 1.1 1.1 1.1 1.1

The FF and MM rules differ from the first three rules, in that a
white parent is considered equally with all other racial categories.
These rules yield racial and ethnic distributions of infants in which
more infants are classified as white non-Hispanic and fewer as African
American, Asian or Native American than for the other rules. Also, some
contrast exists between distributions for the FF and MM rules, which
reflects the reliance of each rule on information from only one or the
other parent, respectively.

The comparisons among the coding rules are similar for each of the
three birthweight groups in Table 4. Of interest and consistent with

previous research, we find a higher risk of low birthweight for African



Americans. 1In contrast, smaller percentages of white non-Hispanic,
white Hispanic, and Asian infants have lower birthweights.

We look now at factors that are contributing to differences
between coding rules in how they classify infants’ race and ethnicity.
When two coding rules generate different percentages of infants in any
given racial and ethnic group, the two rules are assigning subgroups of
infants to different groups. If these subgroups are large, and the
characteristics of the infants in them are systematically different from
those who are classified in the same group by both rules, they may
influence fetal and infant mortality estimates for the groups to which
they are assigned. Thus, we are interested in learning more about these
infants who are treated differently by different coding rules, to assess
how large an effect they may have on the groups to which they are
assigned.

In Table 5 we look at the percentages of infants who are
reclassified within each of two sets of coding rules: the VST, MTH, and
HRC rules and the FF and MM rules. The first three methods are
considered as a set because they use parallel rules for classifying
infants, all of which include treating white as a secondary group. The
only difference among them is which parent’s background is considered to
be dominant when parents are different. Similarly, the FF and MM
methods use rules that differ only in the choice of dominant parent’s
background for determining the infant'’s race and ethnicity, but they do

not treat white as secondary.

We find a contrast between the two sets of methods in the
percentage of infants who are classified differently by rules within
each set. Only 7.6 percent of all infants are placed in different
racial and ethnic groups by the VST, MTH, and HRC rules, compared to 12
percent classified differently by the FF and MM rules. Similar results
are obtained for infants of less than 2,500 grams and those less than
1,500 grams. In the following section we discuss the sources and

implications of these contrasting results.
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Table 5

Percentage of Infants Classified Differently Across Two Sets of Coding
Methods, for VST/MTH/HRC versus FF/MM

Percent Classified Differently
by Different Rules in a Set

All Birth-
weights <2,500 g <1,500 g

Number of infants 1,470,109 95,242 20,947
VST/MTH/HRC differences

Percent coded differently 7.6 7.3 7.4

Percent coded the same 92.4 92.7 92.6
FF/MM differences

Percent coded differently 12.0 11.6 11.0

Percent coded the same 88.0 88.4 89.0

EFFECTS OF TREATING WHITE AS SECONDARY IN CODING RULES

In Table 5 we found that the percentage of infants who are
classified differently by the VST, MTH, and HRC coding methods is
smaller than those reclassified between the FF and MM methods. We wish
to understand why this finding occurs and what the implications are for
fetal and infant mortality estimates. In particular, we wish to
understand how treating white as secondary to other groups affects
racial and ethnic distributions of infants across these three rules.

We address this question by examining information for infants
whose race and ethnicity remain the same under these coding rules, to
ascertain why they stay the same. Because an infant has two parents,
the number of racial and ethnic groups into which an infant can be
classified under different rules is limited to two groups. Coding rules
will classify infants differently only when the rules use information
from different parents, information is available for both parents, and
the parents are of different backgrounds. For this analysis we
aggregate all white infants by combining the white non-Hispanic and
white Hispanic groups. This grouping is done because the coding rules
identify an infant as white first, and then Hispanic origin is
identified for white infants. We look separately at both steps in this

coding process.
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The results of the analysis are presented in Table 6. The total
percentages of infants classified differently are quite small when the
aggregate white group is used, compared to the percentages in Table 5.
This result indicates that coding of white Hispanics and non-Hispanics
comprises an important part of differences across coding rules. For
infants of all birthweights, 91.7 percent have both parents of the same
race. In addition, 5.1 percent of the infants have one white parent and
one non-white parent, and another 2.4 percent have missing information
on the race and ethnicity of one parent. These cases are treated the
same way by the three coding rules. For the low and very low
birthweight infants, the percentages of infants with parents of the same
race are somewhat lower, apparently because of greater missing data for

one or both parents.

Table 6

Percentages of Infants Whose Race and Ethnicity Are the Same Under
Different Coding Rules, Comparing the VST, MTH, and HRC Rules

Percent of Infants Always Classified
the Same Race and Ethnicity

All <2,500 g <1,500 g

Race is different
Number of cases 5,631 474 122
Percent coded differently .4 0.5 0.6

why race is not different:

Total number the same 1,464,478 94,768 20,825
Parents same race 91.7 89.4 87.8
One parent white 5.1 5.3 4.9
Race missing for 2.4 4.2 5.6

one parent
Race missing for 0.4 0.6 1.1
both parents

NOTE: White non-Hispanic and Hispanic are combined in an overall

white group for this comparison.

Thus, by placing the white race in a secondary position, all three
coding methods assign infants with one white parent to the group of the

non-white parent, ignoring the background of the white parent even if



that parent is dominant for that particular rule. Similarly, when
information for one parent is missing, all the rules use the information
from the other parent to classify the infant. These subgroups of
infants might have different birth and outcome experiences than others
in their group who are known to have two parents with the same
background. Given that only about 5.5 percent of infants have parents
with partners of different backgrounds when white non-Hispanic and white
Hispanic are combined, we would expect effects of these differences on

the overall group to be small.

Distribution of White Infants by Hispanic Ethnicity

The discussion in this section addresses the other aspect of
coding infants’ race and ethnicity, that of classifying white infants as
either white Hispanic or white non-Hispanic. This classification
process involves two dimensions: how a white parent is defined as
Hispanic or non-Hispanic, and which parent’s background is dominant for
classifying a white infant as white Hispanic or white non-Hispanic. We
evaluate each of these aspects of the coding process in turn, looking at
how they affect distributions of white Hispanic and white non-Hispanic
infants and the sizes of the subgroups of infants that the rules
classify differently.

In Table 7 we look at the combined effects of these two coding
dimensions on the distributions of white Hispanic and white non-Hispanic
infants. As described above, the self-report Hispanic origin or Spanish
surname methods are the available options for defining a parent as
Hispanic or non-Hispanic. For infants of all birthweights, little
difference is apparent between the self-report and Spanish surname rules
in the percentages of infants they classify as Hispanic. The largest
difference is for the hierarchical rule, in which the Spanish surname
variable classifies 36.3 percent of white infants as white Hispanic,
compared to 34.9 percent for the self-report variable. We find similar
results for the low and very low birthweight groups.

These distributions raise a question regarding why such small
differences exist between the self-report and Spanish surname rules in

the percentages of white Hispanic and white non-Hispanic infants.



Although differences may be small, the groups created by each rule may
contain different infants if one rule classified one set of infants as
Hispanic (that are non-Hispanic under the other rule), while the other
rule classified a different set of similar size as Hispanic (that are

non-Hispanic under the first rule).

Table 7

Percentage of White Infants Classified as Hispanic, Comparing Self-
Report Hispanic and Spanish Surname Rules, for All Births,
Births <2,500 g, and Births <1,500 g

Percentage of Births

White non-Hisgpanic White Hispanic
Self- Spanish Self- Spanish
Report Surname Report Surname
All Births
Vital Statistics 46.9 46.9 31.4 31.4
Mother Dominant 46.9 47.5 31.3 30.8
Hierarchical 43.3 41.9 34.9 36.3
All Father 48.0 48.8 32.7 31.9
All Mother 48.9 49.5 32.1 31.5
Births <2,500 g
Vital Statistics 40.7 40.3 27.6 28.0
Mother Dominant 40.8 41.2 27.5 27.1
Hierarchical 37.4 36.1 30.9 32.2
All Father 41 .4 42 .2 29.4 28.6
All Mother 42.9 43 .3 28.3 27.9
Births <1,500 g
Vital Statistics 40.5 39.6 27.1 27.9
Mother Dominant 40.3 40.1 27.2 27.4
Hierarchical 37.0 35.4 30.6 32.2
All Father 40.7 41.3 29.1 28.5
All Mother 42.2 42.2 27.9 28.0

We examine this issue using the group of infants classified as
white by the VST, MTH, and HRC rules. (As discussed above, this group
of infants is the same under all three rules.) Table 8 presents the
percentages of white infants who are classified differently (non-
Hispanic versus Hispanic) under the self-report and Spanish surname
methods, which show that this effect of compensating classification does

in fact occur.



Table 8

Percentage of White Infants Classified Differently by the Self-Report
and Surname Hispanic Coding Methods

Percentage Coded Differently by
Self-Report and Surname Rules
All
Birthweights <2,500 g <1,500 ¢

Total white infants 1,150,265 65,079 14,145

vital Statistics Rule

Self-report Hispanic 3.2 3.5 3.6
only

Surname Hispanic only 3.3 4.0 4.8

Always non-Hispanic 56.7 55.6 55.1

Always Hispanic 36.8 37.0 36.5

Mother Dominant Rule

Self-report Hispanic 3.3 3.5 3.2
only

Surname Hispanic only 2.6 2.9 3.4

Always non-Hispanic 57.3 56.8 56.3

Always Hispanic 36.7 36.8 37.1

Hierarchical Rule

Self-report Hispanic 2.2 2.4 2.3
only

Surname Hispanic only 4.0 4.2 4.7

Always non-Hispanic 51.4 50.5 50.0

Always Hispanic 42.4 42.9 43.0

Although the percentages differ slightly for the VST, MTH and HRC
rules, slightly more than 6 percent of the infants are classified
differently by the self-report and Spanish surname methods. Because
almost equal percentages are reclassified in compensating directions,
the two methods give similar percentages of white Hispanic infants but
with different individuals within the resulting groups. For the lower
birthweight groups, the Spanish surname method classifies slightly more
infants as Hispanic than the self-report method. This discrepancy
between the two rules appears to be small. However, the groups of
infants classified as Hispanic by the two rules may have different
infant mortality experience. We examine how important this issue is in
our analysis of impacts on fetal and infant mortality estimates. The

other dimension of coding infants as white Hispanic or white non-



Hispanic is which parent’s background is used as dominant by each coding
rule. Although the VST, MTH, and HRC rulesg yield identical groups of
white infants, differences among the three rules in how they use
parents’ information cause the distributions of white infants between
Hispanic and non-Hispanic groups to differ across the three rules. 1In
Table 9 we examine this component of the coding rules. The percentages
of white infants who are classified differently by the three rules (VST,
MTH, or HRC) are presented for both the self-report and Spanish surname

methods of coding Hispanic origin.

Table 9

Differences in Classifying Infants as White Hispanic Under Different
Coding Rules, Comparing the VST, MTH and HRC Rules

Percentage
Self- Spanish
Report sSurname
All birthweights
Always non-Hispanic 55.4 53.6
Always Hispanic 35.4 32.9
Change classification 9.2 13.5
<2,500 grams
Always ncon-Hispanic 54.7 52.9
Always Hispanic 35.4 33.6
Change classification 9.9 13.5
<1,500 grams
Always non-Hispanic 54.7 52.4
Always Hispanic 35.1 34.2
Change classification 10.1 13.4

We find fairly large percentages of differences between the white
non-Hispanic and white Hispanic groups. Under the self-report method,
more than 9 percent of white infants are classified differently by
different rules. These are infants with one white Hispanic parent and
one white non-Hispanic parent. Using the Spanish surname method, more
than 13 percent of the white infants change. Thus, both white infant’'s
parents are identified as Hispanic less frequently under the Spanish

surname method than the self-report method.



IMPACTS ON FETAL AND INFANT MORTALITY ESTIMATES
Finally, we examine the effects of different coding rules on
estimates of infants’ mortality outcomes for racial and ethnic groups.

In particular, we wish to know how mortality estimates differ for
subgroups of infants who either stay in the same racial and ethnic
groups or are assigned to different groups by different rules. The
approach we used in the analysis of infant reclassification also is used
here. First we look at mortality outcomes for subgroups of infants for
the VST, MTH and HRC coding rules. Then we examine mortality for
subgroups of infants under the FF and MM rules.

Table 10 presents estimated fetal and infant mortality rates for
infants who stayed in the same racial and ethnic group under all three
of the VST, MTH, and HRC coding rules and for infants who were assigned
to different groups by these rules. We give the overall mortality rates
for infants who stayed the same and those who changed. Also, for those
who remained the same, we report rates for the specific subgroups. Of
those infants who changed groups, the greatest numbers were those who
changed between white non-Hispanic and white Hispanic and those who
changed between African American and Asian. These two groups also are
reported in Table 10.

Overall, the infants who change groups have an estimated fetal
mortality rate similar to those who remain the same, but the estimated
infant mortality rate for these infants is higher. We see quite
different outcomes when we compare the two subgroups who change (white
Hispanic/non-Hispanic and African American/Asian) to the respective
pairs of groups between which they switch. The fetal mortality rate for
those who change between white non-Hispanic and Hispanic is similar to
those who remained the same in those two groups; however, their infant
mortality rate is somewhat higher. In contrast, both the fetal and
infant mortality rates for those who change between African American and
Asian are midway between the respective rates for those two groups.

We obtain similar results for the low and very low birthweight
groups, with one exception. For both low and very low birthweight
groups, infants changing between African American and Asian groups have

higher fetal and infant mortality than those who remain in either group.



Table 10

Fetal Death and Infant Death Rates for Births with Race That Stayed the
Same or Was Classified Differently by Different Coding Rules, Comparing
VST, MTH, and HRC Coding Rules

Infant
Number of Fetal Deaths/ Deaths/1000
Births 1000 Births Live Births
ALL BIRTHS
Total births 1,470,109 6.8 9.0
Race stayed the same
Total 1,358,618 6.8 8.0
White non-Hispanic 636,807 6.1 8.4
White Hispanic 407,598 6.7 7.6
African American 143,465 11.8 16.5
Asian 138,279 5.1 7.3
Native American 16,192 4.8 10.2
Race changed
Total 111,491 6.3 9.5
White Hispanic/non- 105,860 6.3 9.2
Hispanic
African American-Asian 2,898 9.7 14.3
BIRTHS <2,500 g
Total births 95,242 76.2 87.2
Race stayed the same
Total 88,329 76.2 86.4
White non-Hispanic 35,612 80.1 88.5
White Hispanic 23,028 78.3 83.5
African American 18,752 74.1 90.8
Asian 8,831 57.5 67.4
Native American 1,002 53.9 82.3
Race changed
Total 6,913 76.1 96.9
White Hisp/non-Hisp 6,439 75.9 94.8
African American-Asian 266 101.5 104.6
BIRTHS <1,500 g
Total births 20,947 254.2 362.6
Race stayed the same
Total 19,392 253.8 359.1
White non-Hispanic 7,741 270.9 370.7
White Hispanic 4,971 256.9 355.7
African American 4,706 224.6 337.1
Asian 1,420 250.0 345.5
Native American 201 194.0 327.2
Race changed
Total 1,555 259.8 405.7
White Hispanic/non- 1,433 262.4 399.2

Hispanic
African American-Asian 66 318.2 488.9




Tt is clear that the subgroups that change racial and ethnic groups
are systematically different from the groups into which they are
candidates for placement by the coding rules. The Hispanic/non-Hispanic
subgroup could be problematic, because it is large relative to the
overall sizes of the white non-Hispanic and Hispanic groups. However,
because the fetal and infant mortality rates for these infants are not
strongly different from those for each individual group, the coding
choice should have little effect on the research results. The African
American/Asian subgroup is quite small relative to its respective
groups, with the result that its higher mortality rates should have
little impact on the overall rates for whichever group to which it may
be assigned.

As we saw in Table 6, when comparing the VST, MTH, and HRC coding
rules, the subgroups that change race and ethnicity are only part of the
story. Within the overall group that remains the same across the three
coding rules, there are other subgroups of infants whose parents may not
have the same background and for whom mortality outcomes may differ
systematically from the main group. These infants have one white and
one non-white parent, or information is missing for one parent. The
information in Table 11 confirms the presence of such differences.

For cases where information on one parent’s race and ethnicity is
missing, both the fetal and infant mortality rates are higher than those
with two parents of the same race. This discrepancy is largest for low
and very low birthweight infants. Although similar high mortality rates
are found for infants with missing information for both parents, they
are classified separately as unknown and are not included in any of the
specified race and ethnicity groups. Other effects observed in Table 12
are lower fetal and infant mortality rates for infants with one white
parent and one non-white parent, which occur for low and very low
birthweight infants. Differences in fetal mortality rates are
particularly strong.

Because these subgroups are fairly small, their differences in
mortality outcomes from the main groups probably will not affect

regearch results for the groups of which they are members. Indeed, they



Table 11

Fetal Death and Infant Mortality Rates for Births with No Race Change
for Different Coding Rules, by Reason for No Change, Comparing VST, MTH,
and HRC Coding Rules

Infant
Number of Fetal Deaths/ Deaths/1000
Births 1000 Births Live Births
All births
Parents same race 1,251,792 6.6 8.7
One parent white 55,003 5.4 9.2
Race missing for 24,817 21.8 17.1
one parent
Race missing for 6,551 15.3 23.1
both parents
Births <2,500 g
Parents same race 79,688 73.8 85.3
One parent white 3,580 58.4 80.4
Race missing for 3,018 156.1 102.9
one parent
Race missing for 556 160.1 244 .1
both parents
Births <1,500 g
Parents same race 17,235 247.0 356.4
One parent white 718 215.9 349.9
Race missing for 903 414.2 364.8
one parent
Race missing for 235 306.4 607.4

both parents

may be more similar to the individual groups to which they are assigned
than these summary figures indicate. We are reasonably satisfied that
given the small sizes of the subgroups and the fact that their group
assignments are stable under any rule, they do not represent an
important measurement issue.

Table 12 presents results of a similar analysis of mortality for
subgroups of infants, as defined by the FF and MM coding rules, giving
estimated fetal and infant mortality rates for infants who stayed in the
came racial and ethnic group or were assigned to different groups under
the FF and MM coding rules. These results are similar to those for the
set of VST, MTH, and HRC rules. The estimated fetal mortality rates for
infants that stay in the same groups are somewhat higher than those for

infants who were classified differently by the two rules, while their



infant mortality rates were lower. We see the same pattern for all
births, as well as the low and very low birthweight infants. An
interesting contrast is the very high mortality rates for infants with
information missing for both parents, which are twice as high as those
for other infants. It is likely that the mortality experience is the
driving force, in that interviewers tend to be more reluctant to seek

information from parents when their infant has died.

Table 12

Fetal Death and Infant Death Rates for Births with Race That Stayed the
Same or Was Classified Differently by Different Coding Rules, Comparing
the FF and MM Coding Rules

Infant
Number of Fetal Deaths/ Deaths/1000
Births 1000 Births Live Births
ALL BIRTHS
Total births 1,470,109 6.8 9.0
Race stayed the same 1,287,196 6.9 8.9
Race different 176,361 5.6 9.2
Missing 6,552 15.3 23.2
BIRTHS <2,500 g
Total births 95,242 76.2 87.2
Race stayed the same 83,654 77.2 86.3
Race different 11,031 64.4 87.0
Missing 557 159.8 245.7
BIRTHS <1,500 g
Total births 20,947 254.2 362.6
Race stayed the same 18,407 265.7 357.7
Race different 2,304 229.2 377.3
Missing 236 305.1 609.8

SUMMARY OF THE CROSS-SECTIONAL ANALYSIS

The cross-sectional analysis provides a comparison of the
distributional effects of the five coding rules on racial and ethnic
group composition, and it explores implications of using coding rules
that treat white as secondary to other groups. It also reveals that

infants who have two parents of the same background, and therefore are



classified in the same group under any coding method, have different
mortality experiences than some other groups of infants. These other
groups include infants who are classified differently by different rules
because they have parents of different backgrounds, as well as those who
always are assigned to the same group because they have only one white
parent or because information on one or both parents i1s missing.

However, these comparisons may not remain constant over time
because of changes in methods for recording birth certificate
information or behavioral changes in the population from whom the
information is being collected. Because our study encompasses eight
years of births and associated infant mortality, we also need to
understand how changes over time may affect the coding of infants’ race
and ethnicity. In the next section we report the results of our

evaluation for the eight vears of data in this study.



IV. EVALUATION OF COMPARISONS FOR 1980 THROUGH 1987

We would like the relative effects of the alternative rules on
infants’ racial and ethnic distribution and estimated mortality outcomes
to be consistent across the eight years of data. With this result, we
would have greater confidence in the consistency of whatever race and
ethnicity measure is chosen. We evaluate several possible confounding
factors that, over time, may have different effects on coding race and
ethnicity under one or another of the coding rules. These include
changes in:

1. methods of reporting race and ethnicity,
2. parents’ choice of partners of other race and ethnicity, and
3. patterns of racial and ethnic self-identification.

We examine the consistency of racial and ethnic coding across the
eight years of the study, using only the very low birthweight infants.
We make this choice for two reasons. First, the very low birthweight
infants are the subjects of the research project, so the effects of
coding rules on their racial and ethnic distributions are the primary
interest of this evaluation. Second, similar results were found among
the coding rules for the three birthweight groups in the cross sectional
evaluation, which would lead to redundancies in reporting additional
results for all three groups.

our evaluation looks first at the racial and ethnic composition of
very low birthweight births over time, to determine how race and
ethnicity under the five coding rules compare in different years. This
includes comparison of the two methods of assigning Hispanic origin to
infants. Next we discuss two specific findings with regard to the
change in coding that occurred between 1981 and 1982. This is followed
by an analysis of the underlying factors that contribute to coding of
race and ethnicity, and how they may have changed over time. We then
examine the effects of coding on fetal and infant mortality outcomes
over time and, finally, we explore some measures that allow us to look

at trends in self-identification for people of Hispanic origin.



CHANGES IN RACIAL AND ETHNIC COMPOSITION OF BIRTHS OVER TIME

The percentages of all very low birthweight deliveries (live birth
and fetal deaths) that are classified in each of six racial and ethnic
groups are presented in Figure 1. Percentages are presented for all
five of the coding rules being tested.

The five rules yield similar results over the eight years for the
white non-Hispanic, white Hispanic, African American, and “other”
groups. An exception is the hierarchical rule, which results in larger
percentages of white Hispanic and smaller percentages of white non-
Hispanic than the other four rules. For Asians and Native Americans the
all father (FF) and all mother (MM) rules yield smaller numbers of each
group than the other three rules, and this difference is large relative
to the sizes of the groups. These results occur because Asians and
Native Americans have fairly high percentages of couples where one
parent is white and the other is non-white. Differences among the rules
in the way they treat the white group, therefore, yield noticeable
differences in assignment of infants born to these parents.

We also observe instability in percentages of Asian, Native
American, and “other” groups for 1980 and 1981, as well as a substantial
discontinuity in trends between 1981 and 1982, which are followed by
fairly stable trends for 1982 through 1987. A smaller effect also is
found for the other three groups. The effect occurs for all the coding
rules. These findings indicate the problems with data guality in the
early years, and also that the change in methods of reporting race and
ethnicity implemented by the state in 1982 has affected the reported
sizes of these groups. We explore the issue of reporting method changes
below.

The consistency of the comparisons among the coding rules over
time indicates that the time trends of race and ethnicity are not
strongly affected by choice of coding method. However, the choice of

rule to some extent will influence the relative size of various groups.
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CHANGES IN REPORTING RACE AND ETHNICITY BETWEEN 1981 AND 1982

Causes of the shift in racial and ethnic composition between 1981
and 1982 could be the change in reporting methods used by the state,
some effect of the coding rules, real population changes, or some
combination of these effects. We test these possibilities by looking at
the patterns of reported race and ethnicity of the parents over time.

If real population changes were occurring, we would expect to observe
gradual changes over time. Coding rule effects also would be driven by
the parents’ background, particularly changes in patterns of parents
choosing partners of similar or different background. However, if we
find the same sharp change in the parents’ backgrounds as we find for
the infants, we may infer that the change in reporting methods is the
primary cause.

Figure 2 presents the percentages of parents of Asian, Native
American, and “other” groups reported for the fathers and mothers of
very low birthweight infants. We find that the parents’ distribution
pattern is the same as that observed for the infants, thus providing
evidence of an effect of the change in the state reporting method. It
appears that the more specific groupings used in the new reporting
methods have increased the ability to identify Asians and Native
Americans, who before 1982 had reported their race as “other.”

In Figure 3 we compare the self-report and Spanish surname methods
of classifying very low birthweight infants and their parents as white
Hispanic. Percentages of self-report Hispanics increase sharply between
1981 and 1982 for the infants, fathers, and mothers, just as we found
for other groups in Figure 2. In this case the Spanish surname method
provides a good control because the list of Spanish names was defined
consistently across all eight years of the Birth Cohort data, and
completeness of information did not change over time. The percentage of
white Hispanic infants measured by Spanish surname shows a gradual
upward trend over time, without a clear discontinuity between 1981 and
1982. This strengthens the evidence that the change in reporting method
is the source of observed patterns. For white Hispanics, the
compensating assignment of infants would be to the white non-Hispanic

group, rather than to the miscellaneous category.



- 37 -

70T Father
_ 6.04
[ .
E 5.0+ Asian
s 4.0+
S ————— Ntv. Amer
§ 3.0+
s 20+  TmEmmmes Other
n- rd
1.0 "y e e
0.0 — —
o - o o < w © N~
w [0 0] o0 w [o 0] o 0] o0 o0
[e)] (o] (o] (o)) (o] (o] [o)] o)}
70T Mother
_ 6.0+
[4] .
E 5.0+ Asian
s 4.0T
f_’ ————— Ntv. Amer.
S 3.0
o
s 20+  TEmmmmes Other
0. -
1.04%-"""~  _ _ _ ____
___‘,‘(‘ __________ - —s oo T =
0.0 } } } { } } {
o — (4] [ap] <+ Yo} [{e} I~
©® © ©® @ @ ¢ o o
(o)) (o] [e)] [o)] [e)] (o] o (o]

Figure 2 - Changes in Percentages of Asian, Native American and Other
Categories for Fathers and Mothers of Very Low Birthweight Infants,
1980-1987



- 38 -

Infant

..m. (]
e §
— c
Py A
Q >
n n

1

|

|

I

I

%Nwmw

9861

G861

TV861

(€86}

(2861

1861

34.07-

32.0 T

24.0 1

[e101 O WBdled

22.0 T

0861}

20.0

Self Rpt

Father
— ———-Surname

[eNoYoloNoNoNoleNogla]
COOMNOLTOAN
AN NNNANNANN

|el0] 1o Jusdled

T.8614

T9861

TG861

TV¥861

€861
[¢86 |

- 186}
i

o
o
8V

0861

Mother

Self Rpt

o
S
&
£
>

w
I
I
I
|
I

- .86}

—_—]

986}

16861}

Tv86!t

F£86 |

-c861

- 1861

30.0 1

29.0 T

28.0 +
27.0 +
26.0 +
25.0
24.0 +
23.0F
22.0t

[e10] jo Juediad

21.0t

0861

20.0

Figure 3 - Comparison of Self Report and Spanish Surname White Hispanic

1980-1987

Percentages for Infants, Fathers and Mothers,



CHANGES IN CODING INFANTS’ RACE AND ETHNICITY ACROSS RULES

During the cross-sectional analysis we evaluated differences
between the VST, MTH, and HRC rules in how infants are assigned to
racial and ethnic groups. These three rules are considered as a set
because they all treat a white parent as secondary to other groups when
coding infants’ race and ethnicity. We made a similar comparison of the
FF and MM rules, which do not treat white as secondary. We expand that
analysis here to identify how rates of reclassification of infants
within each of these two sets of rules vary over time. The results of

this analysis are shown in Figure 4.
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HRC = hierarchical rule

Figure 4 - Percentage Difference in Infants’ Racial and Ethnic
Classification Across Different Coding Rules for Two Sets of Coding
Rules, 1980-1987

Higher percentages of infants are assigned to different groups by
the all father (FF) and all mother (MM) rules, compared to
reclassifications across the other set of rules (VST, MTH, HRC). The
magnitude of the difference between the two sets of rules remains fairly
constant over the eight years, which provides additional evidence of
stable relationships between the relative effects of the different

coding rules. We also see the same contrast between percentages in the



early years of 1980 and 1981 and the remaining years, related to the
change in data collection methods in 1982.

The information in Figure 5 offers some insight into the sources of
the abrupt changes between 1981 and 1982, observed in the previous
figures. This figure presents the percentages of all infants for whom
race and ethnicity change across the VST, MTH, and HRC coding rules.

For those who stayed the same, the figure also shows percentages by the
reason for no change (both parents of the same background, one white
parent, information missing on one or both parents). The percentage of
cases with information missing for one or both parents is much higher in
1980 and 1981 than in 1982 and subsequently. This result is accompanied
by smaller percentages of cases with two parents of the same background
and of cases that change race and ethnicity across rules. With the
reduction in missing information in 1982, the distribution becomes more
stable over subsequent years. In addition, a slight trend is noted over
time of growth in couples with one white and one non-white parent and a
gradual increase in missing information for one parent (usually the
father). The reduction in missing information, which improves the data,
indicates that the data collection method introduced in 1982 had a

positive effect on the completeness of reporting birth certificate

information.
100%
race changes
= 90% B both missing
S
) 1 prnt missin
o 80% P °
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Figure 5 - Changes, and Reasons for No Change, in Infants’ Race and
Ethnicity Across the VST, MTH, and HRC Coding Rules, 1980-1987



IMPLICATIONS FOR MORTALITY OUTCOME ESTIMATES

Different coding rules may affect mortality estimates for racial
and ethnic groups. As discussed above, mortality rates for infants who
are assigned to different groups by different rules may not be same as
mortality rates for other infants in the groups to which they are
assigned. 1If these differences in mortality experience exist, and if
the numbers of infants being reclassified is sufficiently large, then
the choice of coding rule could affect estimated fetal and infant
mortality rates for the affected groups.

With this perspective, we first compared infant and fetal
mortality rates over time for very low birthweight infants, using the
estimates of the five coding rules with self-report Hispanic origin. We
found virtually no differences in mortality estimates across the rules.
The infant and fetal mortality rates by race and ethnicity under the
hierarchical rule are presented in Figure 6. Except for Asians and
Native Americans, a gradual downward trend is noted in infant mortality
over time for all groups. Rates for the Asians and Native Americans are
unstable over time because of their small numbers.

Fetal mortality, on the other hand, remains somewhat stable over
time. However, the pre-1982 fetal mortality rates for white non-
Hispanics and Hispanics differ sharply from later years, with higher
estimated rates for white non-Hispanic and lower rates for white
Hispanic than in subsequent years. We know fetal deaths have much
higher levels of missing data than live births, presumably because
health care personnel are reluctant to ask many questions of parents
when they are experiencing personal loss. If Hispanic origin
information is missing, then these cases will be classified as white
non-Hispanic by default. It appears that the new data collection
methods improved the quality of information on Hispanic origin, thereby
classifying fetal deaths as white non-Hispanic that previously were not

identified as such.
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Figure 6 - Infant and Fetal Mortality by Race and Ethnicity for Very Low
Birthweight Infants, Hierarchical Rule, 1980-1987

In Figure 7 we look at mortality outcomes for subgroups of births
that change race and ethnicity across coding rules, along with subgroups
within those that do not change, by the reason they did not change.
Those outcomes with missing information for one or both parents tend to
have the highest infant and fetal mortality rates. This, again, is part
of the overall pattern of greater missing information for births with
negative outcomes. The implication is that if full information were
available for both parents’ backgrounds, the racial and ethnic

classification of some of these cases could change, which also could
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Figure 7 - Infant and Fetal Mortality Rates for Births That Change Race
and Ethnicity Across Coding Rules, and Reasons for No Change,
1980-1987

change estimates of fetal and infant mortality for all affected groups.
Because of their small numbers, however, such an effect probably would
be small.

Finally, we examine how the self-report and Spanish surname
methods for identifying white Hispanics affect mortality estimates for

white non-Hispanics and white Hispanics. Infant and fetal mortality



estimates for these two groups are presented in Figure 8, where the
self-report and Spanish surname methods are compared under the
hierarchical coding rule. The estimated infant mortality rates compare
closely for the two Hispanic origin methods, with similar rates for both

groups that declined steadily over time.
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Figure 8 - Infant and Fetal Mortality Rates for white non-Hispanic and
Hispanic Infants, Comparing Self-Report and Spanish Surname Hispanic
Origin, Hierarchical Rule, 1980-1987

Fetal mortality rate estimates reveal a different pattern, in that
white non-Hispanic fetal mortality was higher than that of white
Hispanics in earlier years, with the rates becoming closer in 1986 and

1987. Also, the estimates are substantially different between the self-



report and Spanish surname methods in 1980 and 1981. A large difference
occurs in the self-report measure between white non-Hispanics and white
Hispanics, while the rates for the Spanish surname measure are much more
stable. This result reinforces the evidence from Figure 6 that missing
information on Hispanic parents was causing some of their births to be
classified as white non-Hispanic and that the new data collection

methods mitigated that problem.

CHANGES IN HISPANIC SELF-IDENTIFICATION

Several measures are available in the California Birth Cohort data
that allow ug to validate coding of infants’ Hispanic origin. The self-
report and Spanish surname measures of Hispanic origin offer two
different ways of identifying Hispanic origin. Also, information on the
mothers’ birthplace lists Mexico, Puerto Rico and Cuba among the
identified countries. We lock at trends in these measures, and
relationships among them, to explore consistency of reporting and
possible patterns of ethnic self-identification for white Hispanic
parents over time.

We first look at the percentages of white Hispanic parents who had
white Hispanic partners, comparing results for the self-report and
Spanish surname methods for identifying white Hispanics. Figure 9 shows
the eight-year trend in percentages of white Hispanic mothers and
fathers with white Hispanic partners, as measured by the self-report
Hispanic origin and Spanish surname variables. We find that for the
self-report method, higher percentages of both white Hispanic mothers
and fathers have white Hispanic partners. Thus, those who self-identify
as Hispanic also tend to identify the other parent as Hispanic, and this
identification occurs more frequently than when only a Spanish surname

is used as the identifier.
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Figure 9 - Percentage of White Hispanic Mothers or Fathers with a White
Hispanic Partner, Self-Report and Spanish Surname Rules,
1980-1987

Given the larger percentages of partners who both are white
Hispanic under the self-report method, compared to the Spanish surname
method, rates of changes in infants’ race and ethnicity should be lower.
We test this result by comparing the percentage change in infants’ race
and ethnicity for the self-report and Spanish surname methods under the
hierarchical coding rule, presented in Figure 10. Indeed, we see that
the percentages of change for the self-report method are smaller. Also,
with the exception of the first two years, they appear to be somewhat
more stable than the Spanish surname method. The lower values in 1980
and 1981 reflect the larger amounts of missing data for those years, as
discussed above.

We also look at patterns of reporting Hispanic origin for infants
born to mothers born in Mexico. This analysis allows us to test how
closely the self-report and Spanish surname measures of Hispanic origin
compare to an independent measure of Hispanic origin, that of the
mother’s birthplace. All but a small percentage of births to Hispanic
parents are cases where the mothers’ birthplace is Mexico, because
almost all Hispanics in California are from Mexico. If mothers from
Mexico self-identify as Hispanic, we would expect the percentages

reported as white non-Hispanic to be low. We look for this pattern by



examining the percentage of cases where the mother, father, and infant

are reported as white non-Hispanic.
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Figure 10 — Percentage Change in Infants’ Race and Ethnicity Under the
Hierarchical Rule with Self-Report or Spanish Surname Hispanic Origin,
1980-1987

The eight year trends of Hispanic self-identification for mothers
born in Mexico are shown in Figure 11. The percentages under the self-
report method are virtually identical for the mother and infant, with
somewhat higher percentages for non-Hispanic fathers. The percentages
decrease gradually across the years, indicating that women of Mexican
origin were more likely to identify themselves as Hispanic over time.

The pattern for the Spanish surname method is quite different,
with higher percentages of about 6 percent white non-Hispanic for both
parents. In contrast, only about 2 percent of the infants are
classified as white non-Hispanic, and this number remains constant
across the eight-year time period. The lower percentage for infants is
the result of infants being born to couples where one parent is coded
white non-Hispanic and the other is white Hispanic.

These results highlight a contrast between the self-report and
Spanish surname measures regarding their stability over time. For
mothers born in Mexico, the percentages of infants classified as white

Hispanic by the Spanish surname method were consistent between 1980 and



1987,

classification of their infants as Hispanic by the self-report method

whereas both the mothers’
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V. DISCUSSION AND CONCLUSIONS

The evaluation reported here provides insights into how the choice
of rules for coding infants' race and ethnicity might affect measurement
of racial and ethnic differentials in outcomes and costs of care for
very low birthweight infants. We have compared distributions of infants
by race and ethnicity under five different coding rules, and we have
looked specifically at subgroups of infants who are assigned to
different racial and ethnic groups by different rules.

The evaluation results are encouraging because they provide
evidence that the coding rules examined yield similar measures of
infants' race and ethnicity. This result shows that any of the rules
evaluated would yield acceptable measures of infants’ race and
ethnicity. The findings of stable comparisons among the rules over time
and identification of only small numbers of infants whose race and
ethnicity change under different rules strengthen this conclusion.

The Vital Statistics (VST) and mother dominant (MTH) rules give
the most similar racial and ethnic distributions. The hierarchical rule
(HRC) differs from the other two rules in classifying more infants as
white Hispanic and less as white non-Hispanic. The largest differences
are found for the all-father (FF) and all mother (MM) rules, which yield
racial and ethnic distributions that differ both from the first three
rules and between each other. These results for the FF and MM rules
highlight the fact that differences in coding rules will be important
only to the extent that parents choose partners of different
backgrounds, and in addition, to the extent that couples of different
backgrounds contain one white parent.

Our investigation found that an overwhelming majority of infants
have two parents of the same race, with the result that they always are
assigned to their parents’ racial and ethnic groups, regardless of the
coding rules used. We also identified several subgroups of infants who
are systematically different from this majority. One is infants whose
race and ethnicity change under different rules. Others are infants who

have one white parent and one non-white parent and those for whom



information for one parent is missing. Although we find that these
subgroups tend to have different infant and fetal mortality rates than
the groups to which they are assigned, so few of these cases exist that
they do not affect overall mortality estimates by racial and ethnic
group.

Perhaps the most significant issue identified by this analysis is
the sharp change in infants’ racial and ethnic distributions and fetal
mortality rates that occurs between 1981 and 1982, in particular for
white Hispanics, Asians and Native Americans. Our analysis of these
patterns leads to the conclusion that race and ethnicity information for
1980 and 1981 are inferior to that for subsequent years.

The fact that we found similar changes for the infants and their
mothers and fathers provides evidence that the change in data collection
methods implemented by the state had an important effect on the
reporting of race and ethnicity. 1In 1982 a sharp increase occurred in
the percentage of parents reporting they were of white Hispanic, Asian
and Native American backgrounds, accompanied by a decrease in the
percentage of white non-Higspanic parents. At the same time, the
percentage of cases with missing information for one or both parents'
race and ethnicity decreased sharply. This finding indicates that
before 1982, when more race and ethnicity information were missing for
one parent, more infants were classified as white non-Hispanic and less
in the other three groups. As information on parents’ backgrounds
improved with the new data collection methods, more infants were
classified as white Hispanic, Asian, and Native American.

Differentials in fetal mortality rates also are found between 1981
and 1982. Because fetal deaths are more likely to have missing data
than live births, these differences are closely associated with the
issue of missing data. When a large portion of cages in a racial and
ethnic group are fetal deaths with missing data for one parent, fetal
mortality may be overestimated for the group because a portion of these
cases might have been assigned to another group if information on the
other parent were known. It appears this difference occurred in 1980
and 1981 for white non-Hispanics, where relatively large numbers of

white Hispanics were classified as non-Hispanic, including some fetal



deaths. This result was accompanied by higher fetal mortality rates for
white non-Hispanics and lower rates for white Hispanics. Although Asian
and Native American fetal deaths also may have been misclassified as
white non-Hispanic, the effects on fetal mortality for these groups is
smaller because of their small numbers.

Another important component of the coding rules is the method used
to assign infants’ Hispanic origin. When we use the self-report and
Spanish surname methods to identify Hispanic origin, we obtain different
results for classification of white infants as Hispanic and for the
associated white Hispanic fetal mortality. Although the overall
percentages of white Hispanics using the Spanish surname method are
similar to those obtained for the self-report method, different infants
are classified as white Hispanic by the two rules. In addition, when
the Spanish surname method is used, we do not find a sharp change in
either the percentage of white Hispanic infants or fetal mortality rates
between 1981 and 1982, which we find for the self-report Hispanic
measure. Because the Spanish surname measure is derived by the State
using birth certificate information on infants’ and mothers’ surnames,
it does not depend on methods used to collect information reported by
parents. Thus, the absence of changes in white Hispanic percentages and
fetal mortality for this measure between 1981 and 1982 reinforces our
conclusion that the change in data collection methods increased parents’
reporting of Hispanic origin.

We also find evidence of self-identification as white Hispanic, as
shown by the small percentage of cases where infants born to mothers
from Mexico are classified as white non-Hispanic. The trend of
decreasing percentages of white non-Hispanic births to mothers born in
Mexico indicates that self-identification as Hispanic appears to have
increased over time. In contrast, the percentages measured by Spanish
surname also are small, and they remain stable over time. Thus, it
appears that by using the self-report measure of Hispanic origin we are
capturing Hispanic self-identification correctly. However, because
self-identification by Hispanics appears to have increased during the
1980s, we lose some consistency in measurement over time by using the

self-report Hispanic origin measure.



The results of this evaluation indicate that the choice of rules
for coding infants’ race and ethnicity will not substantially impact the
remainder of our research. Therefore, the hierarchical rule with the
sel f-report measure of white Hispanic, which we believe best reflects
patterns of racial and ethnic identification, may be used with some
confidence from an analytic perspective. The two constraints identified
that are pertinent to future analytic design are the impact of the
change in data collection methods in 1982 and the gradual trend of
increasing Hispanic self-identification over time. These will be

considered as the research proceeds.
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