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1L INTRODUCTION

During 1992, over 4 million babies were born in the United States (NCHS, 1993). The health and
well-being of infants and their mothers is of critical importance to our society. The health status of the mother
during the prenatal period is inextricably related to pregnancy outcome and to the baby’s health during infancy
(i.e. the first year of life). In turn, health status during infancy has a crucial impact on the future health and
development of growing children. '

It is commonly accepted that the foundation for all aspects of life (physical, social and emotional) is
laid during its earliest stages. Children are indeed the future; and their well-being before birth and during
infancy are of great importance to that future. In addition, the health status and well-being of pregnant women
and their infants says much about a society, for healthy children imply a healthy society. Many statistics and
other indicators of prenatal and infant health are part of common, everyday language and are used to compare
health conditions for mothers and infants across population subgroups and across nations as well. For example,
the fact that the rate of infant mortality in the United States ranks well behind most other developed countries
and some underdeveloped countries is well known and a source of great national concern (Haub and
Yanagishita, 1991).

The purpose of this paper is to discuss aggregate information and indicators that can be used to assess
the health and well-being of children during the prenatal period and infancy. We begin by presenting a
comprehensive list of prenatal and infant health indicators, and discussing the major sources of information on
these indicators. We next identify a set of three priority or key indicators from the comprehensive list of
indicators and provide a justification for their selection. We then evaluate the three key indicators with regard
to their availability, quality, and usefulness for measuring prenatal and infant health status. As part of this
discussion, we present an assessment of the strengths and limitations of each key indicator, and provide
recommendations for improved data collection during the coming decade. We also present a brief discussion of
additional prenatal and infant health indicators that were not selected as priority indicators but nonetheless are
important and deserve mention.

1I. PRENATAL AND INFANT HEALTH INDICATORS AND PRIMARY DATA SOURCES

To compile a list of important indicators of prenatal and infant well-being, several sources of
information were used. These sources included: 1) scientific literature from medicine, public health and the
social sciences; 2) the United States Public Health Service’s goals and objectives for the Year 2000, as outlined
in Healthy People 2000: National Health Promotion and Disease Prevention Objectives (hereafter referred to as
Year 2000 objectives) (1990); and 3) materials and reports prepared by child advocacy groups such as the
Children’s Defense Fund (1992, 1994), and the Carnegie Task Force on Meeting the Needs of Our Youngest
Children (1994).

Table 1 displays a list of important direct indicators of prenatal and infant well-being (i.e., those
measures which describe various aspects of the health status and well-being of mothers and fetuses during the
prenatal period and of babies during infancy). The list of indicators presented in the table is by no means
exhaustive. Additional indicators and measures have been used to assess aspects of prenatal and infant well-
being and to identify health risks during these time periods. The indicators included in our list were selected
based on the following criteria: 1) each indicator definition is clear, objective and measurable; 2) each
indicator’s definition remains consistent across population subgroups and has remained stable over time; and 3)
each indicator has meaning for and is generally understood by the public. As a group, the indicators assess
well-being across a wide range of outcomes, processes and behaviors, and include both positive and negative
measures of well-being. The first three indicators listed in Table 1 (measures of infant mortality, low birth
weight, and prenatal care utilization) were selected as the most important or key indicators of prenatal and infant
health. These priority indicators are described in detail below in Section III. Other indicators of prenatal and
infant health are briefly discussed in Section IV.
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The majority of the information and measures used to assess prenatal and infant health in the United
States are derived from three types of data: 1) vital registration data; 2) medical records data (including patient
medical charts, patient laboratory and procedure records, patient billing records, and hospital discharge data);
and 3) survey research data. All of these data sources are available in a variety of formats (including in
combined forms) at the national, state and local level (NCHS, 1993; Gable, 1990). Table 2 provides a list of
specific sources of data for each of these categories.

Although our focus primarily is on national data sources, it is important to emphasize that many states
also have excellent data sources for assessing prenatal and infant health at the state, county or other local level.
For example, many state centers for health statistics link their birth and death certificates to produce state-
specific information on birth outcomes. In addition, most states aggregate hospital discharge information that is
used to compare data on perinatal hospital diagnoses, lengths of stay, treatment costs, and outcomes across
geographic regions and subpopulations within the states.

Each of the main types of data used for prenatal and infant health assessments has strengths and
weaknesses. Several measures of prenatal and infant health (including our three key indicators) can be attained
from vital registration data alone. The strengths of vital record data are that coverage for all births and deaths
is nearly complete, data collection methods and forms are similar across geographic regions and ‘
sociodemographic groups, and much work has already been invested in assessing and improving data quality. A
main concern regarding vital registration data is that the quality of some of the data elements on birth and death
certificates is suspect. Studies have found quality problems associated with a variety of data elements, including
length of gestation, obstetric complications, medical interventions during pregnancy, and reports of the use of
alcohol and other drugs during pregnancy (Carver et al., 1993; David, 1980; NCHS, 1985; Frost et al., 1984;
Kramer et al., 1988; Oates and Forrest; 1984; Parrish et al., 1993; Piper et al., 1993). An additional concern
is that the turn-around time for indicator availability is lengthy. For example, as of late 1994, the most recent
national statistics on infant mortality were for 1991.

Although medical records data can provide useful information (especially at the local level) that cannot
be obtained through vital records or self-report survey data, this type of data generally is difficult to obtain.
The approval of hospital or clinic officials and/or institutional review boards is often required before patient
record information is released. Furthermore, since patient charts and other record keeping systems greatly
differ across institutions, it is difficult to combine data collected from a number of medical settings. The costs
involved with aggregating medical records data tend to be high, especially if the effort involves chart
abstraction. In addition, in most settings it is difficult if not impossible to link maternal prenatal care records,
hospital records for the mother and newborn, and subsequent pediatric records for the child, making research on
the association of maternal characteristics and prenatal care with birth outcomes and infant health challenging.

Surveys often provide interesting and useful information that is not captured in vital registration data or
in medical records. The main problem with survey results, however, is that they most often are based on self-
reported data from the selected respondents or their informants. The main sources of error in self reports stem
from recall loss (i.e. the respondent does not recall events and situations or their timing and thus does not
report accurately) and intentional bias (i.e. the respondent gives false or incomplete information on purpose)
(Harlow and Linet; 1989; Hewson and Bennet, 1987; Tilley et al., 1985).

Combining information from different data sources can often yield better results (Hexter et al, 1990).
For example, at the state level, information from a hospital discharge survey can be combined with vital records
information to produce a richer data source on infant and maternal health at the of delivery (Parrish et al.,
1993). At the national level, an example of a combined data source is the 1980 National Natality Survey, which
includes information from birth certificates, medical records, and maternal self report from a survey
questionnaire.
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1. INDICATORS OF HIGHEST PRIORITY FOR PRENATAL AND INFANT HEALTH

Three of the indicators from the list of direct indicators (Table 1) were selected as being the most
important or of the highest priority for assessing prenatal and infant well-being in the United States. These key
indicators include: 1) measures of infant mortality; 2) measures of low birth weight; and 3) measures of
prenatal care utilization. These key indicators were selected as being of highest priority for several reasons.
The indicators refer to areas of critical importance to health and well-being during the prenatal and infant
periods. In addition, the indicators are meaningful across subpopulation groups and across cultures and nations.
Comparable data for all three indicators are available at the national, state, and local levels, and can be broken
down by race, maternal age and other factors. Finally, data collection methods are similar in all states,
overseen by the National Vital Statistics System (NCHS, 1993), and data collection procedures have remained
relatively stable over time.

The three indicators chosen reflect societal norms and goals. One cannot imagine dissent from the
opinions that pregnant women deserve adequate prenatal care, that babies ought to be born mature and healthy,
and that babies ought to survive through infancy and beyond. In addition, these indicators are already widely
reported and used to assess prenatal and infant health in a variety of formats. These formats include national
surveillance data prepared by government agencies, the Year 2000 health promotion/disease prevention
objectives, the reports and materials prepared by child advocacy groups, and academic maternal and child health
research. In addition, these indicators are generally understood and appreciated by the media and the lay
public. Thus, there appears to be widespread agreement that measures of infant mortality, low birth weight and
prenatal care are important and meaningful indicators of prenatal and infant health.

The selected key indicators are certainly related to each other. Use of prenatal care is a strong
predictor of both birth weight and infant survival (Eisner et al., 1979; Greenberg, 1983; Leveno et al;, 1985).
Low birth weight, in turn, is a major determinant of infant mortality and the major cause of neonatal death
(McCormick, 1985). Also important, however, is the fact that these indicators are strongly associated with
many other aspects and indicators of infant health. An infant’s exposure to prenatal care and his/her birth
weight are not only related to survival through infancy but also to numerous other aspects of well-being during
the first year of life, such as physical development and morbidity.

In the sections below, we describe in detail the state of each of the three priority indicators and the
various ways in which the indicators are produced and used. We also address three questions for each
indicator: 1) how is the indicator currently measured?; 2) how should the indicator be produced?; and 3) how
can improved measures be produced over the next decade?

A, Measures of Infant Mortality
How is Infant Mortality Currently Measured?

Definitions: Infant mortality is a measure of infants’ survivability through the first year of life. The
infant mortality rate (IMR) is a ratio of the number of deaths to children under the age of one compared to the
number of live births during a specified time period (usually a year). The crude or conventional IMR can be
defined as follows (Shryock and Siegel, 1976):

Deaths to children < 1 year of age
during the vear
X 1,000
Births during the year ’

The majority of infants who die during the first year do so during the first weeks of life (McCormick,
1985). In addition, the causes of death for those babies dying very early in infancy differ significantly from
those dying later during this time period. Thus, the overall infant mortality rate can be broken down into two
component parts: the neonatal mortality rate and the post-neonatal mortality rate. The neonatal mortality rate
measures the level of death during the first four weeks of infancy (i.e. less than 28 days of age). The post-
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neonatal mortality rate measures the level of death after the first month (i.e. between 28 and 364 days of age).
The neonatal mortality rate is used as a measure of endogenous mortality, since the majority of neonatal deaths
are due to causes that are congenital or endogenous to the mother and/or baby (i.e. prematurity or congenital
defects). Alternatively, the post-neonatal mortality rate has been used as a measure of exogenous mortality,
since a higher proportion of post-neonatal deaths are due to causes of death which are external to the mother
and child (i.e. nonintentional injury, respiratory infections). However, as improvements in perinatal medicine
have extended the survival time of infants born very ill, the assumption that post-neonatal deaths are primarily
due to exogenous causes has become less valid.

Cause-of-death-specific neonatal and post-neonatal mortality rates by race and ethnicity provide useful
information for assessing the racial/ethnic differences in the timing and causes of infant death. Also useful are
infant mortality rates by birth weight categories and gestational age in weeks. Trends in both of these indicators
are useful for many types of assessments, including the tracking of improvements in perinatal medicine.

Infant mortality is a relatively rare event. Although infant death may be rare in developed countries,
the infant mortality rate is a widely-used indicator of development and the overall health of a society, since it
reflects medical technology, hygiene and sanitation systems, and the availability and use of both preventive and
clinical health services. Several developing nations have infant mortality rates of over 100, indicating that over
10 percent of babies born do not survive infancy (International Bank for Reconstruction and Development,
1984). The comparison of infant mortality rates across more developed countries, however, can also be
illustrative. As mentioned previously, the United States has one of the highest infant mortality rates in the
developed world (Schieber et al., 1991). According to 1987 data, the infant mortality rate in the United States
was higher than 21 other developed nations for which comparable data were available (Haub and Yanagishita,
1991). The overall rate for the United States was 10.1 deaths per 1,000 live births, compared with 5.0 for
Japan, 6.1 for Sweden, 7.3 for Canada, and 9.0 for Spain. In addition, sociodemographic differentials in the
infant mortality rate within a country reflect the extent to which health resources, the prevalence of risk
behaviors, and measures of health status are differentially distributed in a society. For example, the infant
mortality rate for blacks has persisted at a rate of at least twice that of whites since 1915, when rates by race
were compared for the first time. In 1991, the infant mortality rate for white infants was 7.3, while the rate for
black infants was 17.6. Thus, although infant mortality is a rare event in the United States, it is an elucidating
and quite useful indicator of overall infant health and of sociodemographic differences in health and resource
distribution.

Data Production: The data used to compute measures of infant mortality (and other indicators of
prenatal and infant health) come from vital records. The registration of births and deaths is required by law in
all states and territories of the United States. All states, therefore, have vital registration data on births and
deaths that can be assessed at the state, county or municipal level. National data on births and infant deaths are
available through the National Vital Statistics System, a data collection effort of the National Center for Health
Statistics (NCHS) (Perrin, 1974). Through this system, NCHS collects and publishes data on births, deaths,
marriages, and divorces in the United States. The Division of Vital Statistics receives birth and death
information from the registration offices of all 50 states, New York City, the District of Columbia, Puerto Rico,
the Virgin Islands, and Guam.

Since 1933, geographic coverage for birth and death registration has been complete (NCHS, 1993). At
the present time, all 50 states and the District of Columbia participate in the Vital Statistics Cooperative
Program. Through this NCHS program, all birth and death records (rather than a sample) are sent to NCHS on
computer tapes. NCHS cooperates with states to obtain the data necessary to produce national vital statistics,
and to improve the timeliness and quality of this health data (NCHS, 1991). It is generally accepted that at least
99 percent of all live births and deaths are captured in the national vital records system (NCHS, 1993; NCHS,
1991; Frost et al., 1982; U.S. National Office of Vital Statistics, 1978).

United States standard certificates for live births, deaths, marriages, and divorces, and standard reports
for induced termination of pregnancy and fetal deaths are periodically revised (in approximately 10-year cycles).
The standard certificates/reports represent the minimum data needed to produce comparable national, state, and
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local vital statistics. The most recent revisions were implemented in 1989 (NCHS, 1991; Freedman et al.,
1988; MacFarlane, 1989). It is believed that these changes will improve the quality of the data gathered and

- will provide new and increased opportunities for research on birth outcomes (Taffel et al., 1989;, Freedman et
al., 1988; Luke and Keith, 1991). Nearly all registration areas for which NCHS publishes data were using the
revised standard forms by January 1, 1989 (NCHS, 1991).

In addition to housing separate files containing annual birth and death certificate information, NCHS
also links vital records for research on infant mortality. The national linked file of live births and infant deaths
is comprised of linked birth and death records for infants born in a given calendar year who died before their
first birthday (NCHS, 1993). Two years worth of vital statistics data are required for the construction of the
linked file, since infant deaths can occur during the year of birth and the year after. The match completeness
for the linked files is high (i.e. 98 % for the 1983-1987 files) (NCHS, 1993). This national file can be used to
assess prenatal and infant health at the state and local level as well.

State and county infant mortality statistics typically are produced on an annual basis and disseminated
by state centers for health statistics. National infant mortality statistics are also produced on an annual basis and
are published in a variety of places including various NCHS reports, the Health, United States series, and the
Morbidity and Mortality Weekly Report. The turn-around time for the production of annual infant mortality
statistics is generally between two and four years.

Infant mortality statistics can be produced with information from infant death certificates and a count of
the number of live births during the same time period. With this information, infant morality rates by cause of
death and by timing of death (neonatal versus post neonatal) can be computed. If the number of live births is
. available by race and ethnicity, race/ethnic specific infant mortality rates can also be produced. When death
certificate information is combined with data from birth certificates, infant mortality rates can be assessed by
birth weight, timing and use of prenatal care, and other relevant factors on the birth certificate. Thus, files
which link birth and death certificate data provide a rich source for producing measures of infant mortality
(NCHS, 1986; Zahniser et al., 1987).

Data Quality: Birth certificate coverage of live births and death certificate coverage of infant deaths
are believed to be quite high (U.S. National Office of Vital Statistics, 1978; Frost, 1982; Kleinman, 1986;
Lambert and Strauss, 1987). Nevertheless, concerns regarding the underreporting of fetal, perinatal and infant
deaths have been documented (Kleinman, 1986; David, 1986; Williams et al., 1986). Even a small number of
unreported out-of-hospital births and deaths could have a substantial impact on mortality rates for racial, ethnic
or other subpopulations (Kleinman, 1986). The main quality concerns regarding infant mortality indicators,
however, involve cause of death information and race identification on death certificates.

Several studies have found discrepancies in cause of death information when autopsy results are
compared with the cause of death codes on corresponding death certificates (Kircher et al., 1985; Schottenfeld
et al., 1982; Carter, 1985). With regard to infant deaths, it is believed that cause of death statistics from death
certificates underestimate deaths due to a number of diseases and underlying conditions, including congenital
anomalies (Minton and Seegmiller, 1986), child abuse and neglect (McClain et al., 1993), and the impact of a
short gestation (Carver et al., 1993). The problems associated with cause of death information on death
certificates are believed to be related to several factors. First, the immediate function of the death certificate is
legal (i.e. to permit transfer of the body and to initiative appropriate claims). Thus, the document is usually
completed as quickly as possible and is rarely edited or modified by autopsy or other subsequent findings
(Kircher et al., 1985;, Carter, 1985; Buetow, 1992) Second, the majority of physicians have no training in the
purpose and process of death certification (Comstock and Markush, 1986). Third, physicians are not routinely
queried about incomplete diagnoses, unlikely sequences, or missing information. (Comstock and Markush,
1986; Rosenberg, 1989) Finally, with regard to the underestimation of infant deaths due to short gestation, it
has been argued that biases in World Health Organization (WHO) selection rules allow other immediate causes
of death to have a higher priority over short gestation (Carver et al., 1993).
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There is empirical evidence that there are data quality problems associated with the coding of race and
ethnicity on birth and death certificates. A study of matched birth and death certificates over a 13-year period
in Oklahoma revealed that 28 % of infants born American Indian were classified as another race (typically as
white) on death certificates (Kennedy and Deapen, 1991). Corrections in the coding of race at death nearly
doubled the infant mortality rate of American Indians. Similarly, a national study of 1983-1985 birth and death
certificates found great inconsistencies in the coding of race and ethnicity (Hahn et al., 1992). Overall, 3.7% of
the infant death certificates had a different race or ethnicity code than birth certificates. The majority (87 %) of
infants classified differently at death were coded as being white. Hahn and colleagues (1992) also found that
consistent coding of race/ethnicity at birth and death produces infant mortality rates that are 2.1% lower for
whites, 3.2% higher for blacks, 46.9% higher for American Indians, 33.3% higher for Chinese, 48.8% higher
for Japanese, 78.7% higher for Filipinos, and 8.9% higher for Hispanics. Disparities in the coding of race on
birth and death certificates cast doubt on the accuracy of race-specific infant mortality statistics, especially those
for minorities. Improvements in the coding of race and ethnicity on birth and death certificates need to be made
(Kennedy and Deapen, 1991; Hahn et al., 1992; Nakamura et al., 1991; Becerra et al., 1991). In addition,
however, the issues of multiracism and how definitions of race and ethnicity have changed over time also need
to be acknowledged and addressed if statistical indicators involving race are to be meaningful (Wright, 1994).

Since much research on infant mortality is conducted on files which link birth and death certificates, the
quality of information on birth certificates is also of importance. Studies have found birth certificate data on
birth weight, APGAR scores, maternal education, and other sociodemographic variables to be of relatively high
quality (Brunskill, 1990; David, 1980; NCHS, 1985; Jepson et al., 1991; Oates and Forrest, 1984; Piper et al.,
1993; Querec, 1980). There is some evidence, however, that birth certificate data on gestational age, prenatal
care utilization, maternal health complications, and congenital anomalies and abnormal conditions of the
newborn do have some problems related to quality (Alexander et al., 1991; Alexander et al., 1990; Carver et
al., 1993; David, 1980; NCHS, 1985; Frost et al., 1984; Hexter et al., 1990; Kramer, 1988; Parrish et al.,
1989; Piper et al., 1993; Querec, 1980). It was hoped, based on previous studies, that the 1989 revision of the
Standard Certificate of Birth would improve the quality of these items through the provision of the checkbox
format (Frost et al., 1984; NCHS, 1991; Taffel et al., 1989) Quality issues related to birth certificate items
will be discussed in greater detail below.

Methods of Data Collection: Infant mortality rates are produced from vital registration data. This
does not mean, however, that other sources of information are not useful or essential to the study of infant
mortality. Information from alternate sources can augment the data available through the vital records system.
For example, linking vital records with hospital discharge information can provide data on the costs associated
with caring for premature infants who eventually die (Hexter et al., 1990; Parrish et al., 1993). In addition,
information from survey questionnaires provides rich opportunities for researchers to investigate explanations for
observed sociodemographic differentials in infant death. For example, Geronimus et al. (1991) used data from
the National Health and Nutrition Examination Survey to investigate the hypothesis that racial differences in the
age-specific prevalence of health conditions associated with maternal pregnancy complications (i.e. hypertension)
may explain some portion of long-observed racial differences in pregnancy outcome.

How Should Infant Mortality Rates be Produced?

The infant mortality rate is an indicator of the incidence or occurrence of infant death, rather than an
indicator of the prevalence or preponderance of a specific health condition. The unit of analysis is individual
infants (i.e. the number of infant deaths per live births in a year), as opposed to a unit of analysis involving the
mother or family. As mentioned above, national, state and local rates typically are produced for a calendar
year. The production of annual infant mortality statistics seems sufficient, and we see no reason to increase or
decrease this rate of production.

It is important to emphasize that infant mortality rates are not probability measures (Shryock and
Siegel, 1976). These rates reflect the number of deaths during a year relative to the number of live births. To
the extent that the babies dying during a year were born in the previous year, the infant mortality rate is not a
probability. It is an approximation of the probability of overall mortality and neonatal mortality; it is less of an
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approximation of a probability for post-neonatal mortality. Linked birth and death certificate files (at both the
state and the national level) provide ample opportunities for researchers and others to produce actual
probabilities when the need arises.

The distinction between neonatal and post-neonatal mortality continues to be important, thus we
recommend that infant mortality rates for these two different age groups continue to be produced. In addition,
infant mortality data for population subgroups are very important. As mentioned earlier, sociodemographic
differentials (both levels and trends) are very elucidating and are considered to reflect differences in life style,
access to medical care, and health-related knowledge, attitudes, and practices. We recommend that, at a
minimum, national and state infant mortality rates be produced by race/ethnicity and maternal age. In addition,
cause-specific infant mortality rates should also be produced on an annual basis. In all cases, new annual
statistics should be compared with previous years to identify trends in both levels and patterns of infant
mortality.

Analyses of trends in infant mortality rates should include adjustments for several other concurrent
trends. The major demographic trends that need to be considered include: 1) changes in the distribution of
maternal age by race; 2) changes in the distribution of maternal parity by race; 3) changes in the birth rate by
race. All of these demographic changes can have an impact upon crude infant mortality rates and/or their
interpretation. For example, since blacks have a higher rate of infant mortality than whites, the overall infant
mortality rate is influenced by the proportion of births to black mothers. In addition, analyses of trends in
infant mortality rates have attempted to adjust for changes in maternal behavior and social policy in addition to
changes in demographics. For example, attempts have been made to adjust or explain the widening of the
black/white infant mortality gap by incorporating information on the decreased availability of abortions for low-
income women into trend analyses (Partin and Palloni, 1994).

Statistical modeling and estimation are essential to improve our understanding of the sociodemographic
differentials in infant mortality. Thus, data which allow for sophisticated modeling and controls are crucial.
Currently, some of the best data available for this purpose are the national linked birth and death certificate files
and the special natality surveys (NCHS, 1993; NCHS, 1985; Sanderson et al., 1991; Overpeck et al., 1992).

How Can Improved Indicators be Produced Over the Next Decade?

While an impressive system for the collection of infant mortality data is currently in place, several
areas of improvement have been noted. Suggestions for areas in need of further study and refinement are
presented below.

First, although the vital statistics system plays a valuable and indispensable role in the production of
infant mortality statistics, further study is needed to evaluate the reporting completeness of this system. Out-of-
hospital births and deaths and the nonuniform application of definitions of live births and fetal death could
contribute to the underreporting of infant deaths (Kleinman, 1986). Additional research is needed to better
evaluate the reporting problems and the degree of reporting completeness in the death registration system.

Second, cause of death information on death certificates should be improved. The following
interventions have been recommended: 1) increased training opportunities and education regarding death
certificate completion, including training in how to use the International Classification of Diseases and WHO
selection rules for physicians (Carter, 1985; Rosenberg, 1989; 2) querying of physicians regarding questionable
or suspect cases, which provides ongoing education and feedback and in turn improves the quality of cause of
death information (Hopkins et al., 1989); and 3) initiation of a two-part death certificate; the first part would
include only demographic information and would provide a quick way to register the death, while the second
part would include an investigation form to be completed at a later date by qualified certifiers (Salmi et al.,
1990). In addition, Carver et al. (1993) recommend that WHO selection rules be modified to allow short
gestation priority over immediate causes of infant death.
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Third, the quality and consistency of infant race/ethnicity coding on birth and death certificates needs to
be improved. Several of the suggestions mentioned above (increased training, initiation of a two-part death
certificate) may also improve the quality of race, ethnicity and other sociodemographic information on the death
certificate. Another way to improve the quality of data on race/ethnicity would be to rely on maternal reports
rather than the observation of the physician or other health professional.

Fourth, faster turn-around time is needed for information from the linked birth/death certificate files.
The increasing use of the electronic transfer of data may assist in this process. Fifth, in addition, continued
opportunities are needed to augment vital registration data by linking it with medical records information and/or
survey questionnaire data. For instance, detailed information on maternal socioeconomic status that can be
linked with vital records information is needed to further investigate the complex interaction of race and social
class in regard to infant mortality.

Finally, research also is needed to identify data collection and definitional issues that might be related
to cross-national differences in infant mortality. Additional data are needed to determine what portion of the
observed higher level of infant mortality in the United States is due to procedural or methodological differences
in the way the indicator is produced (Howell and Blondell, 1994).

B. Measures of Low Birth Weight
How is Low Birth Weight Currently Measured?

Definitions: While low birth weight is most commonly represented in terms of the proportion of
infants born at weights less than 2,500 grams (or approximately 5.5 pounds), measures distinguishing very low
birth weight infants (less than 1,500 grams) from moderately low birth weight infants (1,500-2,499 grams), and
low birth weight due to intrauterine growth retardation from low birth weight due to premature delivery (before
37 weeks gestation) are also widely employed. The low birth weight "rate" refers to the percent of live births
delivered at weights less than 2,500 grams in a given time period (usually a year). Measures of low birth
weight distinguishing between premature and growth retarded infants have been variously defined. The most
common definition involves a simple trichotomy where infants born both before 37 weeks gestation and at
weights less than 2,500 grams (labeled "premature low birth weight"), and infants born at or after 37 weeks
gestation and at weights less than 2,500 grams (labeled "intrauterine growth retarded low birth weight") are
distinguished from infants of normal weight and gestation. Some health professionals and researchers have
focused on more detailed definitions of the joint distribution of gestational age and birth weight. These more
detailed definitions are frequently based on published fetal growth curves, such as those produced from an early
study of births delivered in a Colorado hospital (Lubchenco et al., 1966), which summarize variation in the
birth weights of infants delivered at various gestational ages. This information from the distribution of birth
weights among infants delivered at various ages is commonly used to categorize infants into percentiles of birth
weight for gestational age. More recently it has been argued, however, that an infant’s birth weight should be
expressed not in terms of divergence from some absolute standard, but rather in terms of standard deviations
from population specific mean birth weights for gestational age (Wilcox and Russell, 1990).

The individual investigator’s decision regarding which measure of low birth weight to employ will be
guided not only by the level of detail desired, but also by the quantity and quality of the data available. For
instance, investigators with only sparse data available will want to rely on less-detailed definitions. For reasons
delineated below, definitions of low birth weight conditioned on gestational age should not be used unless
resources are available to meticulously clean gestational age data for missing and implausible values.

Data Production: The primary source of data on low birth weight is the birth certificate. Data on
registered births are published annually by the National Center Statistics in Vital Statistics of the United States,
and in the Monthly Vital Statistics series under the title of "Advance Report of Final Natality Statistics" (see for
instance National Center for Health Statistics, 1991). The latter summaries provide various information on birth
weight including: 1) the proportion of births delivered in 500 gram birth weight categories by race and age of
the mother; and 2) the proportion of infants born at very low, low, and high (4,000 grams or more) weights by
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maternal race and Hispanic origin. Since the 1989 revisions in the birth certificate, NCHS has published a new
report entitled "Advance Report of Maternal and Infant Health Data." Along with a variety of other useful
information on maternal and infant health, this report includes tabulations of: 1) the percent low birth weight by
smoking status, age, and race of the mother; and 2) the percent low birth weight by maternal weight gain during
pregnancy, period of gestation, and race of mother. National trends in low birth weight incidence can easily be
examined with the use of the Health, United States series, which publishes national level data on the incidence,
prevalence and distribution of a variety of health related behaviors and outcomes over time, and is also updated
annually by NCHS (see for instance, NCHS, 1993). In addition to the above sources of national level data,
most states provide county-specific information on the annual proportion of births delivered at weights less than
2,500 grams.

While vital records data provide the only continuous source of data on low birth weight, periodic
sources of data include: 1) medical records matched with samples of births from local hospitals; 2) maternal
reports of pregnancy histories obtained from social surveys such as the National Survey of Family Growth and
the National Longitudinal Survey of Youth; 3) the National Natality Surveys; and 4) the 1988 National Maternal
and Infant Health Survey. The advantages of the periodic sources of data mentioned above over vital
registration data are that: 1) they enable the examination of low birth weight by subgroups such as family
income and poverty status that cannot be identified in published vital statistics data; and 2) since individual
records can be identified, they enable detailed analyses of the distribution and determinants of low birth weight
not possible with aggregate level data. Furthermore, prior to 1989, these periodic surveys were the only source
of data enabling the examination of the incidence of low birth weight by maternal health and health-related
behaviors during pregnancy.

Data Quality: Low birth weight is generally used as an indicator of infant frailty. The validity of this
measure as an indicator of frailty is well documented. Low birth weight is one of the strongest determinants of
infant mortality (Shah and Abbey, 1971; Susser et al., 1972; Shapiro et al., 1980; Eberstein, 1984;
McCormick, 1985; Tompkins, 1985; Rogers, 1989; Cramer, 1987; Haaga, 1989; Eberstein et al., 1990).
Indeed, the 2,500 gram cutoff for low birth weight is the conventional comparison precisely because studies of
birth weight-specific mortality have demonstrated that infant mortality rates rise sharply below this weight
(Kramer, 1987; Puffer and Serrano, 1973; Saugstad, 1981). In addition to being a strong predictor of infant
mortality, low birth weight is also associated with greater morbidity in the first few years of life (Shapiro et al.,
1980; Hackman et al., 1983; Hayes, 1987), with certain neurological and developmental handicaps (Hayes,
1987; Fitzhardinge, 1976; Stewart et al., 1978; Hack et al., 1972; Papile et al., 1983; Ramey et al., 1978;
Fitzhardinge and Steven, 1972; Harvey et al., 1982; Westwood et al., 1983), and with cognitive capacity,
adaptive skills, and scholastic performance (McCormick et al., 1992; Baker et al., 1989; McCormick, 1985).

The quality of low birth weight data varies according to source. While certainly not error free
(Horwitz and Yu, 1984; Romm and Putnam, 1981; Demlo et al., 1978; Hendrickson and Myers 1973), medical
records are generally considered the gold standard for data of clinical importance. Examinations of the quality
of data on low birth weight therefore frequently focus on comparing data obtained from the birth certificate with
data recorded on medical records, using either the proportion of cases agreeing on both sources or the sample
kappa statistic as the measure of reliability. In general, these studies suggest that the data obtained from birth
certificates is of quite respectable quality. For instance, studies comparing birth weight data obtained from the
birth certificate with birth weight data obtained from medical records report levels of agreement between the
two sources ranging from 87 to 100 percent (Buescher et al., 1993; Querec, 1980; Piper et al., 1993; NCHS,
1985).

Studies examining the validity of maternal reports of birth weight have focused on comparing these
reports with data obtained from the birth certificate. As with the studies comparing birth certificate and medical
record data on birth weight, these studies suggest the quality of the birth weight data obtained from maternal
reports is quite high, reporting levels of correspondence between the two sources ranging from 70 to 96%
(Gayle et al., 1988; Tilley et al., 1985). Most studies interested in maternal and child health outcomes seek
maternal report data within nine months of delivery, but some studies rely on data recalled potentially years
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after the birth of a child. Investigators relying on maternal reports of low birth weight should be aware that the
quality of maternal recall data generally tends to deteriorate over time (Oates and Forrest, 1984).

While the above discussion suggests that the available data on birth weight is of relatively high quality,
it is not without its limitations. Researchers have identified several shortcomings of birth weight data. The first
shortcoming involves the suspected under reporting of live births delivered at extremely low (i.e., less than 500
grams) weights. While it is presumed that the United States more completely reports very low birth weight
infants than other countries (Howell and Blondel, 1994), some misreporting of these extremely low birth weight
infants as stillbirths likely still occurs in our vital registration system. For this reason, infants weighing less
than 500 grams are frequently excluded from analyses. The second shortcoming of available birth weight data
involves the selective accuracy of data obtained from the birth certificate and maternal reports. Gayle et al.
(1988) found that lower accuracy of birth weight reporting was associated with high risk profiles (low birth
weight, preterm delivery, low APGAR scores, multiparity, low maternal education, black race, unmarried
marital status, and young maternal age). This non-random accuracy of birth weight data may bias the results of
analyses comparing birth weight across various population subgroups. The third shortcoming of birth weight
data involves the common response bias of digit preference. David (1980) found in his analysis of 1975-1977
North Carolina birth certificates that the distribution of recorded birth weights demonstrated heaping at every
quarter pound. This heaping should be taken into consideration when researchers are grouping birth weight into
categories. To minimize biases, cut points should be made such that the range of birth weight in each category
is centered around peaks in reporting. The final shortcoming of birth weight data involves errors occurring
while the data from the birth certificate is key entered into computerized records. Brunskill (1990) identified
three common types of errors in the coding of birth weight during key entry: 1) confusion of ounces for pounds;
2) mistaken reading of 1 pound as 11 pounds; and 3) errors in the placement of the decimal. All three of these
reporting errors lead to systematic overreporting of extremely high birth weight infants and underreporting of
very low birth weight infants.

The results from studies estimating the quality of birth weight data obtained from various sources
suggest that while the simple dichotomous measure of low birth weight which distinguishes between infants
delivered at weights less than 2,500 grams from those delivered at weights of 2,500 grams or more may be less
precise than more detailed definitions, it does produce higher levels of correspondence in responses across
various data collection instruments. The results of Gayle et al. (1988) mentioned earlier suggest that individuals
employing data from either birth certificates or maternal reports collected within nine months of delivery can
rely on at least 98% of cases being accurately categorized into low birth weight and normal birth weight
categories. If definitions of birth weight conditioned on gestational age are preferred, however, data quality
may be seriously compromised. The most common estimate of gestational age employed--the number of weeks
between the date of delivery and the date of the last menstrual period (LMP) reported by the mother--suffers
from some serious limitations. While this measure is the estimate provided on the standard birth certificate, it
frequently produces high proportions of missing or incomplete information (Alexander and Cornely, 1987;
David, 1980), and tends to display low levels of accuracy at the extremes of the gestational age distribution
(Kramer et al., 1988; David, 1980). While ultrasound images are believed to provide more accurate estimates
" of gestational age than LMP data, the former estimate cannot be accurately ascertained for mothers receiving no
prenatal care, and is considered inaccurate for mothers receiving their first prenatal care visit in the third
trimester of pregnancy. Since not all pregnant women receive prenatal care before the third trimester, and some
never receive any prenatal care (NCHS, 1993), sole reliance on ultrasound estimates of gestational age can lead
to selective missing information and consequently biased results. The obstetrician’s best estimate (OBE) of
gestational age, which is based on both ultrasound images and LMP estimates when both are available, and
LMP only when ultrasound images are not available, provides an attractive alternative to the sole reliance on
either LMP or ultrasound measures. Inclusion of this estimate of gestational age on the birth certificate would
likely improve the coverage and quality of available gestational age information.

Methods of Data Collection: The various methods of collecting data on birth weight afford different
advantages and disadvantages. An important advantage of birth certificate data on birth weight is that it is
collected continuously and disseminated annually, and therefore allows the examination of trends in incidence of
low birth weight over time. Since low birth weight is a relatively rare event in the United States (approximately
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7% of infants born in 1991 were delivered at low weights), birth certificate data also afford the advantage of
providing enough cases to analyze differences in the distribution and determinants of low birth weight across
various subgroups of the population. An important disadvantage of birth weight data obtained from both birth
certificates and medical records is potential errors in the classification of mothers and infants into racial and
ethnic subgroups. Since the information on maternal and infant race and ethnicity recorded on both the birth
certificate and medical record may be determined by the observation of a physician or other health professional
rather than maternal report, these data are likely a less valid measure of these characteristics than measures
obtained from maternal reports. Other problems associated with race/ethnicity coding on vital records were
discussed above. A disadvantage in birth weight data shared by all three sources (birth certificates, medical
records, and maternal reports) is the questionable quality of gestational age data. As mentioned previously, if
definitions of birth weight conditioned on gestational age are preferred, data quality may seriously be
compromised.

How Should Low Birth Weight Indicators Be Produced?

Low birth weight is an incidence measure produced at the level of the individual, or infant. While
researchers occasionally have measured the incidence of low birth weight at the level of the mother for the
purposes of identifying women at high risk of delivering low birth weight infants in the future, this measure has
only very specialized applications and has little utility in aggregate form. Aggregate figures of the incidence of
low birth weight are currently summarized annually by both state and National Centers for Health Statistics for
various subpopulations as described above. The availability of such continuous data on the incidence of low
birth weight across various subgroups of the population is essential to the careful surveillance of infant health,
and the monitoring of progress of national and local groups toward reaching Year 2000 objectives for infant . -
health. The currently available disaggregations of low birth weight by severity (very low and moderately low)
are particularly important. Research on low birth weight suggests that the determinants and consequences of
these categories of birth weight differ, and that improvements in very low birth weight have lagged far behind
improvements in moderately low birth weight over time (Kleinman and Kessel, 1987). The distribution of low
birth weight according to maternal age, race and health behaviors should also continue to be disseminated. The
substantial black-white gap in low birth weight has persisted for decades, and has actually widened rather than
narrowed in recent years (Partin and Palloni, 1994). Subgroup information on race is particularly essential for
tracking progress toward the national Year 2000 low birth weight goals. To help narrow the race gap in low
birth weight, the Year 2000 objectives for absolute declines in low birth weight for blacks are greater than
those targeted for whites.

Careful adjustment of low birth weight indicators for trends in other factors such as changes in the
distribution of maternal age, marital status and education at birth, or changes in maternal health-related
behaviors requires subgroup data on low birth weight not currently available in aggregate form. However,
investigators can use published data on the characteristics of live births over time, in combination with
regression analyses of the effects of these characteristics on low birth weight, to estimate the fit between various
demographic trends and changes in low birth weight. This approach was recently used, for instance, to
demonstrate the sensitivity of low birth weight trends to changes in fetal death rates over time (Partin and

Palloni, 1994).

‘While much progress toward understanding the correlates and determinants of low birth weight has
been made in the last 30 years, efforts to reduce low birth weight in this country have fallen short of
expectations. If progress is to be made in reducing low birth weight, research on patterns and determinants of
low birth weight must continue. The continued timely creation and availability of rich, nationally representative
natality surveys such as those produced by the NCHS most recently in 1980 and 1988 is essential to this
endeavor.

How Can Improved Indicators Be Produced Over The Next Decade?

‘While detailed information on the incidence and distribution of low birth weight is readily available at
both the state and national level, and has been shown to be of particularly high quality, the above discussion
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suggests the need for improvement in several areas. Areas needing improvement and suggestions for how to
achieve higher quality data on low birth weight in the future are delineated below.

First, high proportions of missing data and low levels of accuracy are important limitations of available
gestational age data. David (1980) has offered the following suggestions for improving the coverage and
accuracy of these data. Efforts should focus on improving gestational age reporting performance in the
hospitals that tend to produce the records with the most errors. This might be done by instructing hospitals not
to edit their gestational age data (i.e., reporting gestations that do not fit the clinical pattern as unknown)

Partial information on gestational age should also be salvaged. Presently, if only month and year of LMP
appear on the birth certificate, completed weeks gestation generally is coded as unknown. This LMP data,
while incomplete, could be useful, and is present in most cases lacking full LMP data (David, 1980). In
addition, standardized data surveillance programs at the state level could improve the completeness and accuracy
of the birth files by checking unrealistic values for keying errors and by providing feedback on a regular basis
to reporting hospitals about their performance in providing raw data. Finally, keystroke errors (e.g. confusing
1 pound for 11 pounds and misplacements of decimal points) might be minimized if birth weight pounds and
ounces were recorded on separate lines or in separate boxes on the birth certificate (Brunskill, 1990).

Second, the underreporting of very low birth weight infants continues to compromise the quality of
birth weight data. The standardized surveillance programs at the state level suggested by David (1980) for
improving the coverage and quality of gestational age data could also be used to promote more accurate and
thorough documentation of very low birth weight infants.

Third, the non-random accuracy of low birth weight and gestational age data may bias comparisons
across population subgroups. Providing feedback on a regular basis to reporting hospitals about their
performance in providing complete raw data for various populations subgroups with typically high rates of
missing data could help promote higher quality data.

C. Measures of Prenatal Care Utilization
How is Prenatal Care Currently Measured?

Definitions: Prenatal health care refers to pregnancy-related services provided between conception and
delivery, and may include monitoring the health status of the mother and fetus; providing information to foster
optimal maternal health, dietary habits, and hygiene; and providing appropriate psychological and social
support. Because information on the timing of the first prenatal care visit and the total number of prenatal care
visits received represent the aspects of prenatal care most readily available to investigators, prenatal care is most
often defined as a function of one or both of these pieces of information. The most common definition of
prenatal care employed by investigators that combines these two pieces of information is the Kessner index.
This definition of prenatal care adjusts the number and timing of prenatal care visits to gestational age and
groups mothers into categories of "inadequate", "intermediate" and "adequate” care according to
recommendations from the American College of Obstetricians and Gynecologists (ACOG) (1974). Cases with
missing information on any one of the items making up this index are assigned to the inadequate care category.
Modifications of the treatment of missing values on gestational age have been explored by other researchers
with some success. For instance, many researchers have dealt with the problem of missing information on the
exact day of the last menstrual period by assigning the 15th day of the month to that value. Studies employing
this procedure suggest it does not substantially bias the direction of results (Binkin et al., 1985; Alexander et
al., 1985). While several researchers have criticized the Kessner index for its lack of detail (Alexander and
Cornely, 1987; Kotelchuck, 1987), it continues to be the most widely used measure of prenatal care.

While considerable effort has been expended to arrive at valid measures of the both the timing and
quantity of prenatal care obtained by mothers, little attention has been paid to the distribution and content of the
prenatal care visits obtained. As pointed out by Alexander and Cornely (1987, p. 250), one disadvantage of the
Kessner index described above is that "women who initiate their first visit early, who do not return for care
until late in pregnancy, and who do so because of complications resulting in a flurry of visits prior to delivery,
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would be indistinguishable from women making the same number of visits in an orderly fashion." They suggest
future research consider the spacing of prenatal care visits along with the timing of the first visits and total
number of visits. Other investigators are pushing for measures which consider the adequacy of content, as well
as timing and quantity, in measures of prenatal care (Petitti et al., 1991; Hansell, 1991; Kogan et al., 1994a;
Kogan et al., 1994b). The individual investigator’s decision as to which definition will best suit their purposes
will be shaped not only be the degree of accuracy desired, but also by the quality and availability of data on the
various aspects of prenatal care.

Recently, Kotelchuck introduced a new method for assessing the adequacy of prenatal care Kotelchuck,
1994a). This new index--called the Adequacy of Prenatal Care Utilization Index (or APNCU Index)--was
developed in response to some of the limitations of the Kessner Index. This new index measures prenatal care
on two distinct and independent dimensions: the adequacy of the initiation of prenatal care (broken down by
month prenatal care began rather than trimester), and the adequacy of the amount of prenatal care received
once care has begun (measured as a percent of the number of ACOG-recommended prenatal care visits
received during the time under care). The two dimensions are combined into a single summary index with the
following four categories: adequate plus, adequate, intermediate, and inadequate. Using data from the 1980
National Natality Survey, a comparison of the APNCU Index with the Kessner Index revealed that 28.5% of
women received different ratings, with the majority receiving a poorer rating on the APNCU Index
(Kotelchuck, 1994a). Kotelchuck asserts that previous estimates of prenatal care in the U.S. may have
overestimated its level of adequacy (Kotelchuck, 1994a, 1994b). Wise (1994) describes Kotelchuck’s index as
introducing "several important technical improvements over its predecessors" , providing a picture of the
potential impact of prenatal care over the entire pregnancy period. In addition, the ability of the APNCU Index
to "more accurately and comprehensively assess prenatal care utilization should enhance our understanding of
the association between prenatal care utilization and birth outcomes in the United States" (Kotelchuck, 1994b).

Data Production: As with most other indicators of prenatal and infant health, the primary source of
data on prenatal care is the birth certificate. Information on the timing of the first prenatal care visit and the
total number of visits obtained by mothers extracted from birth certificates appear in the NCHS’ Monthly Vital
Statistics Report, the annual Natality volumes of Vital Statistics of the United States, and in the Health, United
States series. For instance, the "Advance Report of Final Natality Statistics" appearing annually in the Monthly
Vital Statistics Report series tabulates: 1) the number of live births to mothers beginning prenatal care in the
first trimester by race and Hispanic origin; 2) the number of live births to mothers receiving late (after the
second trimester) or no prenatal care by race and Hispanic origin; 3) the number of live births by month
prenatal care began and age and race of mothers; and 4) the number of live births by the month prenatal care
began, the total number of prenatal care visits received, and race of the mother. Trends in the measures of
prenatal care provided in the Monthly Vital Statistics series can be examined with reference to various issues of
Health, United States. In 1993, this volume included tabulations of the proportion of live births to mothers
receiving early (initiated in the first trimester) and late (initiated in the third trimester) or no prenatal care in
1970, 1975, and 1980-91. Additionally, most states provide county-specific information on the proportion of
births to mothers receiving late or no prenatal care in their annual vital statistics summaries.

While the continuously recorded birth certificate information described above is often more readily
available to investigators, various periodic sources of data on prenatal care may be preferred by investigators
desiring more detailed subgroup information. Periodic sources of prenatal care data include the various national
surveys mentioned previously. The richest subgroup data available on prenatal care measures comes from the
1972 and 1980 National Natality Surveys. These surveys combined information on the timing of the first
prenatal care visit and the total number of prenatal care visits obtained from the birth certificate, medical
records, and maternal reports, and are one of the few sources of maternal and infant health data which provide
information on income and poverty status. An important advantage of these surveys is the ability to compare
data on prenatal care obtained from various sources. Two important disadvantage of these surveys are the fact
that they are now somewhat dated and that the information on poverty was collected only for married mothers.

The 1988 Maternal and Infant Health Survey is an important source of information on the content of
early prenatal care visits and includes information on the poverty status of both married and unmarried mothers



17 Lantz and Partin

(Sanderson et al, 1991). In addition to the National Natality Surveys, and the National Maternal and Infant
Health Survey (NMIHS), information on the timing of prenatal care can also be obtained from the NSFG. As
with the 1988 NMIHS, the National Survey of Family Growth (NSFG) collected information on poverty status
from both married and unmarried mothers. A less frequently exploited source of information on prenatal care is
the National Longitudinal Survey of Youth (NLSY). The longitudinal nature of this data set enables
comparisons of care seeking patterns among women with different profiles not possible in other data sources.
For instance, analyses examining the effect of complications in prior pregnancies to prenatal care sought in the
current pregnancy are possible with this data source, and might be helpful in resolving remaining questions
regarding the extent of selection into prenatal care described below.

Data Quality: Prenatal care presumably improves pregnancy outcomes by serving as a screening
mechanism for high risk pregnancies. If measures to prevent poor outcomes are to be effectively invoked, high
risk pregnancies must be identified early and monitored regularly. Prenatal care may also improve pregnancy
outcomes by modifying certain maternal behaviors observed (such as smoking, drinking, and poor nutritional
habits) that may threaten the healthy development of the fetus. Studies investigating the association between
prenatal care and pregnancy outcomes generally show that mothers lacking prenatal care are more likely to
deliver low birth weight infants (Eisner et al., 1979; Greenberg 1983; Leveno et al., 1985) and experience
infant death (Leveno et al., 1985) than mothers who have had at least some prenatal care. However, while
existing studies suggest that prenatal care is an important determinant of both prenatal and infant health, the
validity of the prenatal care measures most commonly employed may be severely limited. Since there have not
been any carefully conducted clinical trials of the efficacy of prenatal care, investigators have had to test the
extent to which prenatal care actually represents an indicator of favorable health inputs with the data available
(primarily that from the birth certificate). When randomized clinical trials are not feasible (as is the case with
prenatal care, which is so much a part of common obstetric practice that it cannot ethically be withheld from
mothers), a rigorous test requires careful standardization and sophisticated modeling, as described below.

While aggregate measures of the timing and quantity of prenatal care visits are readily available, using
these measures in the absence of any adjustments may leave investigators with invalid measures. Arriving at
valid measures of prenatal care requires surmounting several methodological challenges. The first challenge
stems from the fact that the number of prenatal care visits obtained by the mother is restricted by the length of
gestation. This simultaneity of prenatal care and gestational age (often referred to as the "preterm bias" effect)
makes it difficult for the investigator to distinguish whether the length of gestation was cut short because the
number of prenatal care visits was inadequate, or whether the number of prenatal visits was cut short as a result
of a short gestation caused by other factors. One way to disentangle these associations is to define prenatal care
as a function of the length of gestation. This is the approach used to create the various index measures
discussed above. Another solution involves using the predicted number of prenatal care visits expected by a
given gestational age (e.g., 37 weeks), which are estimated from a model for prenatal care, in the model
assessing the effects of prenatal care on pregnancy outcomes. This approach has been adopted by several
economists (see for instance, Guilky et al., 1989).

The second challenge to arriving at a valid measure of prenatal care involves the fact that, because the
amount of prenatal care obtained represents at least in part behavioral choices of the mother, any observed
association between prenatal care and health outcomes may be due partially, if not entirely, to self selection.
The most common strategy employed for correcting for the selective nature of prenatal care is the instrumental
variable approach. This approach corrects for the selective nature of prenatal care by regressing the number of
prenatal care visits (or some other indicator of prenatal care) on various exogenous factors which serve as
instruments for identifying the unobserved characteristics of the mother which are both related to the pregnancy
outcome and to the amount of prenatal care the mother seeks. The success of this approach in adjusting for the
biases introduced by these unobserved factors is of course contingent upon obtaining a suitable array of
instruments. One requirement is that the equation predicting prenatal care include an assortment of exogenous
factors which are associated with the amount of prenatal care received but not with the outcome of the
pregnancy itself. Investigators have generally relied on information describing the availability of care, such as
number of prenatal care clinics in the area and distance to the closest clinic, to satisfy this requirement. While
those studies actually estimating the biases introduced by the selective nature of prenatal care provide strong
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evidence for the presence of adverse selection into prenatal care (Rosenzweig and Schultz, 1983; Guilky et al.,
1989; Joyce, 1990; Grossman and Joyce, 1990), the potential for positive selection in other studies cannot be
ignored.

In addition to the formidable obstacles to obtaining valid measures of prenatal care discussed above, a
number of other factors threaten the overall quality of available prenatal care measures. The most serious threat
to the quality of prenatal care data is the high proportion of cases with missing information on prenatal care and
gestational age (Alexander et al., 1991; Forrest and Singh, 1987; Piper et al., 1993). The quality of prenatal
care data is also called into question by studies finding low levels of correspondence in prenatal care information
obtained from different sources (Buescher et al., 1993; Querec, 1980; Forest and Singh, 1987; Piper et al.,
1993). A final threat to the quality of the most commonly employed measures of prenatal care are the
limitations of gestational age data delineated above. While efforts to control for the preterm bias effect are a
necessary step in arriving at valid measures of prenatal care, investigators should carefully inspect gestational
age information for non-random patterns of missing data and implausible values.

Methods of Data Collection: No source or definition of prenatal care is flawless. For instance, while
measures of prenatal care conditioned on gestational age and corrected for potential self selection are thought to
be more valid than uncorrected measures, they make much greater demands on data typically limited by high
proportions of missing data and low levels of quality. Similarly, while medical records data are widely
considered a more valid source of information on the timing, content, and quantity of prenatal care received by
mothers than birth certificates and maternal recall, the higher rate of missing information from this source
(Forrest and Singh, 1987) dampens its overall advantage over others sources. The birth certificate may be the
preferred source of information for investigators seeking a continuous source of temporal data, but suffers the
disadvantage of providing less subgroup detail than most periodic sources of information. If the distribution and
determinants of prenatal care, or the association between prenatal care and health outcomes is of primary
interest, investigators may want to turn to more detailed sources of data such as the National Natality Surveys,
the NMIHS, the NSFG or the NLSY. Although the Natality Surveys provide the richest data available on
prenatal care, combining reports from birth certificates with those from medical records and maternal
interviews, the most recent wave (1980) is now quite dated. The 1988 National Maternal and Infant Health
Survey provides more timely data, but hospital record section of the survey containing detail on the distribution
and content of prenatal care visits has not been released. Investigators interested in a prospective source of
information can turn to the NLSY, but will have to rely on maternal reports of somewhat limited prenatal care
data.

How Should Prenatal Care Indicators Be Produced?

State and national level data on prenatal care are generally summarized by prevalence measures of the
proportion of women delivering in a given year that received prenatal care during their pregnancy. Information
on whether care was received and the trimester in which the first visit was made should continue to be made
available by maternal age and race. However, given the dependence of prenatal care receipt on the gestational
length of pregnancies, measures of prenatal care standardized by gestational age should also be provided in
addition to the currently available unstandardized measures. Standardized measures will allow investigators to
distinguish subgroup differences and temporal trends in prenatal care receipt from patterns due to gestational
age. Since the proper measurement of prenatal care may require statistical modeling and adjustments beyond the
scope of many investigators, the availability of these standardized measures will likely be invaluable to
investigators lacking the resources to estimate standardized measures of prenatal care themselves.

How Can Improved Indicators be Produced Over the Next Decade?

Of the three priority indicators of prenatal and infant health discussed here, prenatal care represents the
indicator with the greatest overall need for improvement. The shortcomings of existing prenatal care data
delineated in the above discussion reflect a lack of knowledge about prenatal care. In order to determine where
to focus our efforts for arriving at improved indicators of prenatal care, we need to strengthen our
understanding of the association between prenatal care and favorable health outcomes. In particular, we need to
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examine the content of prenatal care closely to identify those components most essential to ensuring healthy
outcomes for both the mother and fetus (Nagey, 1989). We also need to examine the distribution of prenatal
care visits across gestational age to determine the patterns most likely to ensure healthy outcomes. Finally,
further research must also be conducted to better understand the potential for selection effects in specific
populations.

In addition to further research to strengthen our understanding of prenatal care, the following
suggestions should help us achieve better indicators of prenatal care in the future. First, what a prenatal visit
actually represents needs to be defined more clearly. This will help to achieve a more reliable and valid
measure of prenatal care. For example, it is currently unclear whether a visit for a pregnancy test should be
considered as the first prenatal care visit.

Second, missing information on prenatal care and gestational age need to be reduced. Doing so in all
data sources will greatly enhance the quality of data on prenatal care. The current amount of missing data on
these factors has a great impact on the distribution of these variables. Third, improvements in the overall
quality of gestational age data are desperately needed. As mentioned previously, inclusion of the obstetrician’s
best estimate of gestational age on the birth certificate would likely greatly improve the quality of available
gestational age information. Reductions in the amount of missing information in gestational age data can be
achieved via the guidelines recommended by David (1980) and mentioned above. In addition, standards for
cleaning gestational age data published by NCHS for implausible values would be invaluable.

Finally, in addition to the unstandardized measures of prenatal care utilization that are currently
available, NCHS should provide measures of prenatal care standardized for gestational age, with the resulting
standardization protocols made available for others to emulate.

Iv. ADDITIONAL PRENATAL AND INFANT HEALTH INDICATORS

In addition to the three measures selected as the priority indicators, there are numerous other indicators
that also are useful in assessments of prenatal and infant well-being (recall Table 1). A brief discussion of these
other indicators follows, including issues related to data collection and monitoring.

Fetal mortality rates: Pregnancies do not always end in a live birth. In the United States, the term
"fetal death" is used to define the events commonly referred to as miscarriage, induced abortion, and stillbirth
(Shryock and Siegel, 1976). The fetal mortality rate is generally disaggregated into the fetal death rate (defined
as the number of deaths of 20 weeks gestation or more per 1,000 live births and fetal deaths), the late fetal
death rate (defined as the number of fetal deaths of 28 weeks gestation or more per 1,000 live births and fetal
deaths), and the perinatal mortality rate (defined as the number of late fetal deaths and infant deaths under 7
days of age per 1,000 live births and late fetal deaths). Fetal deaths at 20 or more weeks of gestation are
registered separately from other deaths, through the use of a fetal death report rather than a death certificate.

Fetal mortality is an important indicator of prenatal health and is associated with preventable or
manageable aspects of maternal morbidity (Pritchard and MacDonald, 1980; Partin, 1993). Although Year
2000 maternal and infant health goals include reducing the overall and race-specific rates of fetal death,
assessing progress towards these goals is challenged by limitations of available data. While the United States
tends to have more complete reporting of perinatal deaths than other countries (Howell and Blondel, 1994),
underreporting remains a serious limitation of all measures of fetal mortality in this country (Kleinman, 1988).

The majority of early fetal deaths (those occurring prior to 28 weeks gestation) are due to spontaneous
and induced abortions, both of which are particularly subject to underreporting (Jones and Forrest, 1992;
Wilcox and Horney, 1984). The early spontaneous abortions (or miscarriages) that get reported are selectively
those that are associated with severe complications and/or are known to medical staff. A long-term study of
menstrual cycles found that no more than 75% of prospectively recorded spontaneous abortions were later
recalled by women, and that early abortions were recalled less often than later ones (Wilcox and Horney, 1984).



Child Health 20

Jones and Forrest (1992) found that induced abortion reporting was highly deficient in the NSFG and the
NLSY. While the Alan Guttmacher Institute compiles data from abortion providers, assessments of this data
suggest that counts based on these data slightly underestimate the true national total (Henshaw and VanVort,
1990). The Centers for Disease Control and Prevention (CDC) also have an abortion surveillance program,
through which data on induced abortion are compiled from 50 states, New York City, and Washington, D.C.
Although the CDC program covers the entire country, the overall numbers reported by some states are
incomplete and not all states report all characteristics.

NCHS publishes annual rates of fetal mortality, late fetal mortality, and perinatal mortality. Given the
measurement problems associated with counting early fetal deaths, the quality of data regarding late fetal
mortality is likely the highest. The rigor with which late fetal deaths are reported, however, tends to vary by
hospital. In addition, definitions of fetal mortality are dependent upon an assessment of gestational age, which--
as discussed above-—is subject to its own set of deficiencies.

Measures of Maternal Health During Pregnancy: There are several ways in which maternal health
(and thus the health of the fetus) during the course of a pregnancy can be measured. Examples of this type of
indicator include: 1) rates of pregnancy complications such a gestational diabetes, preeclampsia, and placenta
previa; 2) maternal weight gain during pregnancy as a measure of adequate nutrition; and 3) maternal tobacco,
alcohol and other substance use and abuse during pregnancy. Each of these three measures are discussed briefly
below.

Medical complications experienced by the mother during pregnancy contribute to maternal, fetal, and
neonatal mortality, and are associated with preterm and low birth weight delivery (Burrow and Ferris; 1988;
Placek, 1977; Hutchkins et al., 1984; Powell-Griner and Rogers, 1987). The 1989 Standard Certificate of Live
Birth includes--in checkbox format--information on both common underlying health complications present during
pregnancy and various complications of labor and delivery. Studies conducted in Washington state suggest that
the new checkbox format on the 1989 birth certificate will improve the reporting of pregnancy, labor and
delivery complications over the open-ended format used previously (Frost, 1984). In general, birth certificate
information on maternal pregnancy complications is not as accurate as medical records data, but provides a
more accurate picture than maternal self report. The advantage of using birth certificate information is that it is
available for all births at the national, state and local level. Caution should be exercised when using these data
from vital records, however, since the sensitivity of the data on maternal medical risk factors and complications
of labor and delivery is generally low (Piper et al., 1993).

Since the early 1980’s, physicians have been recommending that women gain between 22 and 27
pounds during pregnancy, primarily because low maternal weight gain (especially under 16 pounds) has been
found to be associated with poor pregnancy outcomes (Taffel and Keppel, 1986). An adequate assessment of
maternal weight gain needs to consider both the height of the mother and gestational age at delivery. Although
maternal weight gain is reported on the birth certificate, the resulting information is most often based on self-
reported information of questionable quality. Medical records may provide more objective documentation of
maternal weight gain during the pregnancy. These data, however, are limited by the fact that information on
maternal weight is present only for women receiving prenatal care and is missing for the time period before
prenatal care starts. :

The use and abuse of tobacco, alcohol and other drugs during pregnancy has been associated with a
variety of negative pregnancy outcomes. Smoking during pregnancy is strongly associated with low birth
weight and other negative birth outcomes (Malloy et al., 1988; Eisner et al, 1979). Heavy alcohol consumption
is associated with fetal alcohol syndrome (Rosett and Weiner, 1984), and cocaine use is associated with fetal
distress, impaired fetal growth, and may result in long-term developmental and behavioral problems during and
after infancy (Howard et al., 1989; MacGregor et al., 1987; Zuckerman et al., 1989). Maternal substance use
during pregnancy is collected via the birth certificate, is documented in most medical records, and can be
gathered through maternal/child health survey research. The quality of data on maternal smoking, alcohol use
and illicit drug use during pregnancy has been fairly well studied. In general, the quality of self-reported
smoking behavior is considered to be high (Patrick et al., 1994). It is possible, however, that women with poor
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pregnancy outcomes are more motivated to falsely report their tobacco use than women with normal, healthy
babies. In addition, research suggests that the form and content of self report questions regarding risk behaviors
strongly influences the responses obtained (Petitti, Friedman and Kahn, 1981). Not surprisingly, the
comparison of self report and urine assays suggests that neither method of assessment is highly sensitive for
illicit drug use (e.g. marijuana and cocaine) during pregnancy (Frank, 1988). Combining biochemical
information with self-report data yields the highest-quality data available on maternal substance use during the
prenatal period.

APGAR Scores: The APGAR score (named after Dr. Virginia Apgar) is a method for assessing
physiological signs that denote the condition of an infant during the first critical minutes of life (including heart
rate, respiratory effort, reflex irritability, muscle tone, and color). The score is the most commonly-used tool
for assessing the physical status of newborns, and is a reportable item on the Standard Certificate of Live Birth.
Newborns are given an APGAR rating at one minute and again at five minutes after birth. In general, the
APGAR score has high specificity (a healthy newborn will not have a low or poor score) but lacks sensitivity
(infants at risk of mortality, neurologic defects, or metabolic acidosis may receive high or good scores) (Kessel
et al., 1988; Myers and Gleicher, 1988; NCHS, 1989). Both the one minute and five minute scores are good
predictors of mortality and neurologic abnormalities in infants with normal birth weight. These scores,
however, are poor predictors of outcomes for low birth weight and other high risk babies (American College of
Obstetricians and Gynecologists, 1985; American Society for Human Genetics, 1987). Despite these
limitations, APGAR scoring results have proved to be useful in obstetrical practice research. For example,
results from this scoring method were instrumental in discouraging the use of narcotic analgesia and sedation or
general anesthesia for deliveries. Studies comparing APGAR scores from birth certificates with scores from the
medical records found very high rates of comparability (Buescher, 1993; Piper et al., 1993).

Congenital Anomalies: Rates of congenital anomalies or birth defects provide a picture of the
proportion of children that are born with malformations or specific health conditions. It is estimated that
approximately 3 percent of all live births have one or more major malformation or defects (Hexter et al.).
Cause-specific rates of anomalies show the distribution of different types of birth defects and can be used to
assess the number of children born with serious malformations. The surveillance of birth defects, however, is
challenged by limitations associated with the two major sources of data: birth certificates and hospital discharge
diagnoses for newborns (Calle and Khoury, 1994; Frost et al., 1984; Minton and Seegmiller, 1986). Many
anomalies, such as cleft lip and palate, hydrocephalus, congenital hip dislocation, and Down’s syndrome, are
easily identified at birth. Many other types of anomalies, however, are not immediately apparent during the
first days of life, including certain central nervous system disorders, genitourinary disorders, and heart
malformations. Estimates of birth defect rates using data collected at the time of birth severely underestimate
the overall rate of defects and several specific types. (Hexter et al., 1990; Minton and Seegmiller, 1986). In an
effort to improve surveillance statistics and analytic studies of birth defects, most states have implemented birth
defects registries or monitoring systems which gather reports on congenital defects from the time of birth and
beyond.

Measures of Infant Morbidity: The level of infant morbidity--or the degree to which infants
experience illness and disease--can be measured in a plethora of ways. Measures such as the proportion of live
births admitted or transferred to neonatal intensive care units give an indication of the proportion of newborns
needing specialized and intense care. Incidence rates for various illnesses indicate the number of new cases of
specific diseases during the first year of life. The reporting of several diseases (e.g. vaccine-preventable
diseases such as diphtheria, pertussis and measles, and chronic conditions such as cancer) is required by law in
most states, making incidence rates readily available. Information on infant diseases or conditions that are not
reportable (such as gastroenteritis, respiratory diseases, or epilepsy) is more difficult to obtain. For example,
respiratory syncytial virus (RSV) is considered the major lower respiratory tract pathogen of infancy and early
childhood throughout the world, and is the major cause of bronchiolitis and pneumonia in young age groups
(Chanock et al., 1984). Since RSV is a leading cause of hospitalization among infants in the United States, data
on this source of morbidity can be obtained from hospital discharge data. Since not all cases of the disease are
hospitalized, however, available data on overall incidence, length of illness and treatment costs are severely
limited.
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Rates of immunization during infancy indicate the degree to which infants are being protected from
serious childhood diseases, and also indicate the proportion of babies that are coming in contact with health
professionals during infancy. Finally, the abuse and neglect of children is a serious and disturbing problem in
our society. Data on the numbers of infants found to be abused or neglected seriously underestimate the
prevalence of these horrors, as the majority of cases escape detection by police, health care providers, or child
welfare authorities.

Measures of Growth and Development: There are several methods by which infants’ physical growth
can be measured. Changes in height and weight over time can be assessed, from which measures of various
growth problems such as stunting and wasting can be produced. Motor skills acquisition and cognitive
development can also be measured in many ways. A problem with measures of growth and development during
infancy, however, is that the distribution of what is considered normal is quite wide, making it difficult to
define rates of growth and development that indicate a lack of health or well-being. Most infants crawl by their
first birthday, and many are also walking. The inability to crawl by age one, however, is not necessarily a
cause for alarm or concern. Similarly, most infants have several words that they use consistently by their first
birthday. Not using words by age one, however, is not a sign of developmental delay. Pediatricians are
reluctant to label infants whose rates of physical, motor or cognitive development are relatively slow as
problematic, since variation in rates of development is so great. Therefore, to be meaningful, indicators of
growth and development must focus on extremes.

By focusing on priority indicators of prenatal and infant health, our discussion of measures is
admittedly incomplete. We make no explicit mention, for instance, of the various indirect indicators of prenatal
and infant well being (i.e. those measures and markers that are linked to or associated with prenatal and infant
health and are therefore indirectly related to the well being of very young children). Examples of indirect
indicators include: unintended pregnancy rates, teen pregnancy rates, maternal mortality rates, breast feeding
rates and practices, postpartum substance abuse rates, antenatal care issues (such as rates of screening for
genetic disorders and other disabling conditions), and social issues (such as the proportion of pregnant women
and infants living in poverty, and the proportion of pregnant women and infants without health insurance).
Although we did not select any of these indirect indicators as being among the priority indicators, they are
nonetheless very important to health and well-being during the prenatal and infant time periods.

V. SUMMARY AND CONCLUSIONS

There are numerous indicators available to those who wish to assess the status of prenatal and infant
health in the United States. Both direct and indirect indicators of health status are available at the local, state
and national level. Overall, the state of indicators for prenatal and infant health is impressive, reflecting the
historic interest that government, public health (including researchers), child advocates, and the general public
have had in using various statistical indicators as measures of the health and social well being of children in our
society. In addition, the state of prenatal and infant health indicators reflects the advanced state of our national
and state vital registration systems.

The state of the three priority indicators (measures of infant mortality, low birth weight, and prenatal
care utilization) was discussed in great detail. Although these indicators are already widely used to assess
levels, trends and patterns in prenatal and infant health, each indicator is currently experiencing its own set of
problems related to data quality and data dissemination. Some of these problems are in need of further study
and investigation before detailed recommendations for improvement can be made. Specifically, additional study
is needed in the following areas: 1) the impact of the 1989 revised standard certificates for live births and
deaths on data quality; 2) the state of completeness of birth and death certificate reporting; and 3) the
association between prenatal care content and favorable health outcomes. Conversely, other problems have been
studied to the extent that concrete recommendations for improvement have been made, and efforts to improve
existing data can now be implemented. These include the following areas: 1) improvements in cause of death
reporting on death certificates; 2) improvements in the coding of race and ethnicity on birth and death
certificates; 3) improvements in the quality of birth weight and gestational age data; 4) reductions in the amount
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of missing data on prenatal care and gestational age on the birth certificate; and 5) the development and
acceptance of a standardized measure of prenatal care.

David (1980) argues that some of the shortcomings in vital registration data on prenatal and infant
health will not significantly improve until the dramatic differences in prenatal care use between mothers with
accurate and inaccurate data have been addressed. For this to be accomplished, health professionals must
develop a greater proficiency at bridging the communication barriers that separate them from socioeconomically
disadvantaged mothers in their patient populations. This is a formidable yet crucial challenge.

In the United States, there is a vast array of resources available to those who want to document and/or
investigate the determinants of prenatal/infant health and illness. National vital records data and national
surveys (such as the National Natality Surveys, National Health Interview Survey, and National Survey of
Family Growth) provide researchers with a plethora of opportunities for investigation. The third wave of the
National Health and Nutrition Examination Survey, with its oversampling of children under the age of 36
months, will provide new and unique data on the health status of infants on a national level. Increased research
activity could also be realized at the state and local level, taking advantage of vital statistics and medical records
data that are currently available. In addition, however, we believe that some of the most important research that
needs to be done is that which will offer instruction on how to move beyond the mere production of statistical
indicators and measures. Specifically, research is needed to guide the process of transforming indicators and
descriptive research findings into policy recommendations and evaluation tools. Only then will the assessment
and production of prenatal and infant health indicators result in the larger goal of actually improving the health
and well-being of children in our society.
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Table 1: List of Direct Indicators of Prenatal and Infant Health

Key Direct Indicators
Measures of Infant Mortality

Measures of Low Birth Weight

Measures of ‘Prenatal Care Utilization

Other Direct Indjcators of Prenatal Health

Fetal Mortality Rates

Measures of Maternal Health During Pregnancy:
Rate of maternal pregnancy complications
Maternal weight gain during pregnancy
Maternal tobacco, alcohol and other drug use during pregnancy

APGAR Scores
Congenital Anomaly Rates

Measures of Infant Morbidity:
Proportion of infants admitted to Neonatal Intensive Care Unit
Incidence rates of illnesses during infancy
Immunization rates
Incidence rates of infant abuse and neglect

Measures of Growth and Development:
Measures of physical growth (height/weight) during infancy
Measures of motor skills acquisition during infancy
Measures cognitive development during infancy



25 Lantz and Partin

Table 2: Sources of Data for Indicators of Prenatal and Infant Health

Type of Data

Vital Registration Data

Medical Records Data

Social Survey Data

Combined Data Sources

Major Data Sources

State and local data from birth certificates, death
certificates, and fetal death reports

National data from National Vital Statistics Program

National linked files of live births and infant deaths

Local patient medical charts
Local patient laboratory and procedure records
Local patient billing records
State hospital discharge data

National Hospital Discharge Survey

State and local surveys

National Survey of Family Growth
National Longitudinal Survey of Youth
National Health Interview Survey

National Health and Nutrition Examination Survey

National Natality Surveys
National Maternal and Infant Health Survey
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HEALTH INDICATORS FOR PRESCHOOL CHILDREN (AGES 1-4)

Barbara Wolfe and James Sears

Per capita health care expenditures on young children are lower than those on any other age group.!
Although preventive care is critical for preschoolers, children between the ages of 1 and 4 experience low rates
of acute and chronic illnesses, and they are studied less than are their younger (infant) and older (school-aged)
counterparts. Immunization rates are the one aspect of the preschoolers’ health which has recently received
substantial attention, an exception which is partially attributable to the sudden increase in the incidence of
measles in 1990 (see, for example, Lewit and Mullahy, 1994; Goldstein, Kviz, and Daum, 1993).

Children aged 1-4 are a particularly vulnerable group. They rely almost entirely upon others (adults) to
meet their needs and make decisions on their part. Over time, successive cohorts of pre-school-age children
have experienced particular social and economic events that have significant implications for their development.
Several changes in particular over the last two decades suggest that recent cohorts of preschoolers are not doing
well: the poverty rate for children has been increasing since the early 1970s, and the proportion of children
growing up in single-parent families has increased. This makes the paucity of indicators for pre-school-age
children surprising.

Public opinion suggests that children’s well-being is a primary public concern. According to a 1993
article by Susan Nall Bales, recent surveys tell us that

"The public wants children to be a top priority for government spending. ...24% chose it as
their top priority; ... for 61%.... it was among their top three priorities for tax dollars." ....

"Children’s access to health care is more important to the public than other key children’s
issues." ...

"There is a clear mandate for government to do more for children."

"Americans are so concerned about children that they will even support new taxes." (Bales,
1993, pp. 186-187.)

A major change across cohorts of preschoolers is the declining number of those with a parent at home
full-time. From 1940 to 1989 the proportion of five-year-olds with a parent who could supply full-time care
dropped from 84 to 52 percent (Hernandez, 1994, p. 150). Among children aged 0-5 the proportion living with
a full-time homemaker decreased from 78 percent to 32 percent in four decades, from the 1940s to the 1980s
(Hernandez, Table 5.2). Sixty-five percent of children under five were in day care outside of their home in
1991.

The poverty rate of children under six increased to 25.7 percent in 1992, up from 18 percent in 1966
and from a low of 16 percent in 1973. Nearly three-quarters of these children in poverty in 1992 were covered
by publicly provided medical insurance (Medicaid), but only 43 percent of children whose family income was
100 to 133 percent of the poverty line were covered, and overall, 29 percent of all children under six were
covered by public health insurance.

The big question that retains great importance is, What has been the impact of these changes in terms
of children’s well-being? The answer requires data on outcomes, which are generally more difficult to measure
than inputs. If a clear, strong relationship is established between an input and an outcome, data on the input can
serve as a proxy for an outcome. Unfortunately, in most cases we have not collected adequate data to establish
these links in such a way as to give researchers confidence in the input-outcome relationship. Collection of such

"While published data are tabulated for varying age groups, Evans and Friedland (1994) estimate that
children between the ages of 1 and 10 have the lowest health expenditures.
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data is therefore part of the task facing those of us interested in monitoring children’s well-being (Hernandez,
1994).

In this paper we report on measures of health collected for children aged 1-4, recommend construction
of three measures concerning health status and two concerning access to medical care, and argue that these
dominate other possible indicators. We then discuss the steps required to obtain information for these
indicators, providing some alternatives that vary with health care policy.

In the discussion that follows we make use of three criteria to judge measures of child health:

1. Variability: the ability to detect changes over time and differences across populations.
2. Validity: actual measurement of what is intended to be measured.
3. Reliability: freedom from error (and related to this, sensitivity--that is, the probability of

detecting true cases).

To illustrate: the sex-adjusted mortality rate for children 1-4 is an objective and readily available statistic which
is quite reliable (free of error). However, because that mortality rate is very low, it has limited variability and
hence is unlikely to detect most of the changes in the health of children. Given this, it is not a very useful or
valid indicator of overall child health. We also regard the cost of gathering information on the indicator as an
important consideration in the task of evaluating and recommending indicators, and we place emphasis on
indicators that focus on children in lower-income households.

Current Collection of Indicator Information

Four surveys collect data on the health of pre-school-age children with some degree of regularity: the
National Ambulatory Medical Care Survey (NAMCS), the National Health and Nutrition Examination Survey
(NHANES), the National Health Interview Survey (NHIS), and the National Medical Expenditure Survey
(NMES). Only NAMCS and NHIS are collected annually; only NHIS is a long series that provides a view of
changes in health over several decades. The Rand Health Insurance Study (Rand HIS) also contributes to our
knowledge of children’s health status, but it is not current. The National Longitudinal Survey of Youth (NLS-
Y) collected data on the children of respondents to the National Longitudinal Survey, but these are children born
to women of a narrow age range and hence may not be generally representative of pre-school-age children
generally. All of these data sources except NHANES are household based; NHANES has data from physical
examinations. Some data on NMES are also corroborated with provider-based information.

For purposes of discussion, we divide indicators of child health into the following broad categories:
overall health status, medical care utilization, impairments, and other medical conditions. We also consider
how some environmental factors influence child well-being through child care experiences and the incidence of
accidental injuries. Overall health status may be gauged by a general measure of health, by activity limitations,
days in bed, and anthropometric measures. Medical care utilization may include measures of use and measures
of access or coverage. Impairments comprise physical impairments and emotional or behavioral impairments.
The attached set of tables provides details on the information collected in these categories, and their sources.
Only the most recent surveys are included. In addition to the six data sources mentioned above, the Pediatric
Nutrition Surveillance System (administrative data), the National Hospital Discharge Survey (administrative
data), the U.S. Immunization Survey (administrative data), and the Survey of Program Participation (SIPP) are
referenced.

1. Overall Health Status. These measures of general health include social measures that deserve
serious consideration as indicators for pre-school-age children.

a. Respondent’s (parent or caretaker) impression of the overall health of the child—excellent, good, fair,
or poor. This is a commonly used standard of health for all age groups. It is easy to collect and has
been validated for certain older age groups (see Maddox and Douglas, 1973; Fylkesnes and Forde,
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1991). It has not been well validated for this young age group. It is subjective on the part of
parents/caretakers.

b. Whether the child is able to take part in play activities (or the converse, health keeps child from taking
part in ordinary play). These questions focus on whether the child can participate in normal activities
for his or her age. Play is likely to be the activity that would differentiate children of this age, but
physical location (e.g., urban vs. rural, small apartment, or dangerous neighborhood) may influence
opportunities and therefore affect responses.

c. Anthropometric measures include the child’s height, weight, and weight for height. These are objective
measures and hence are attractive. They are normally collected as part of a physical examination and
are included in patient records. The National Center for Health Statistics has established standards for
height by age and weight for height that can be used to capture such significant deviations as "stunted"
or "wasted,"” meaning that a child’s height for age or weight for height is less than the fifth or tenth
percentile. These indicators are typically used for comparisons across races (see, for example, U.S.
Department of Health and Human Services, 1986, p. 22). The chief limitation is that they are not
sensitive to most changes in health status. Nevertheless, they do provide some indication of the well-
being of poor children relative to other children. Using NHANES, for example, researchers find that
among two- to five-year-old boys (girls), those in poor families are about twice (thrice) as likely to be
stunted as those in nonpoor families (Montgomery and Carter-Pokras, 1993).

Most of the other measures described on the table are poorer indicators of child health. Those related
to perceived vulnerability and resistance to illness have little appeal as measures of overall health because they
depend on the parents’ expectations (norms), the child’s exposure to illness, and the presence of siblings. Bed
days or preschool days missed depend not only on the child’s health but also on the parents’ normal activities
(i.e., their opportunity cost of keeping the child in bed or at home). Bed days or days at home may reflect the
proportion of mothers who work rather than the child’s health. A parent’s occupation may also influence
reported bed or school days missed. This class of indicators is neither valid nor reliable.

2. Medical Care Utilization. Use of medical care is among the most commonly collected data on
health. In this category we include ambulatory or outpatient visits, hospitalization, and insurance coverage.
Medical care is an input into the production of health; at best, it serves as a health proxy. More use may be
associated with poorer health (greater need for care), yet it may also indicate adequate access, leading to
improved health. For a utilization measure to act as a valid health indicator, one of these effects must clearly
dominate the other.

Two measures of ambulatory care visits are often encountered: whether over some specified period the
child has seen (or had any form of contact with) a provider and whether the child has a regular source of care.
Unless the role of "well child" visits is understood, these measures alone cannot be viewed as valid indicators of
good or poor health. When data on diagnoses or specific health conditions are collected, the utilization of
providers for particular conditions may provide a more sensitive and valid set of health proxies. Choosing-an
appropriate recall period poses a dilemma for all such data: poor recall of long-ago events may lead to
unreliable measures, but a short reference period limits variability. Diagnostic-specific information is likely to
convey useful information regarding access to medical care; however, the small proportjon of children with any
particular diagnosis limits its role as an overall indicator of child health. (That is, it has limited validity as a
measure of overall child health.)

Data on hospitalizations include number of inpatient stays, length of stay, and rate of hospitalization by
diagnosis. These measures tend to be reliable and easy-to-collect indicators of poor health, but they contain
limited information. Too few children experience hospitalizations in any year for these data to provide a
comprehensive measure of child health. However, a comparison of hospital utilization to physician utilization
may be informative. Children in poor families have been observed to use less ambulatory care and more
hospital care than children in wealthy families, suggesting that they do not receive care until later in the course
of their illness (U.S. Department of Health and Human Services, 1989).
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Insurance coverage is another possible measure of child health. It is commonly collected, has varied
substantially over time, and has historically revealed striking differences among racial and income groups.
Studies have repeatedly shown that insurance coverage is linked to utilization, so it does capture an important
factor that is likely to influence access to care (Manning et al., 1987).

Vaccinations prevent illness; they are easier to observe than the incidence of illness. Information on
them is collected both from individuals answering questionnaires and from provider surveys. The goal of
immunization is the prevention of illness, and the success rate is extremely high. As such it is a potentially
useful indicator of child health and one that has historically exhibited dramatic variation. If based on parental
responses, reliability is limited, however, and validity over time depends on an unvarying recommended
immunization schedule.

3. Impairments. A set of health measures that is likely to have long-run impacts on school
performance and acceptance by peers is that concerning impairments, including significant problems with regard
to sight, hearing, development, and significant physical impairment. Development includes measures of delay
in growth, the presence of a learning disability, mental retardation, and whether a provider has diagnosed the
child as having an emotional, developmental, or behavioral problem. This set of measures may not be reliable;
that is, it may have a built-in bias. If a child does not go to a medical care provider or a psychological testing
group, the parents may be ignorant of their child’s condition and hence are unable to convey the "true"
information on development. The remaining impairment indicators are likely to be reliable and valid, but the
low incidence of impairments limits their ability to convey significant changes in the health status of the 1- to 4-

year age group.

4. Other Medical Conditions. Another set of indicators concerns acute and chronic conditions.
Chronic measures that are likely to have long-term and significant consequences for a child include heart
problems, diabetes, frequent diarrhea or colitis, and significant allergies. A problem with these measures is that
they are not adjusted for the severity of conditions. Another problem is that parents are more likely to report
chronic conditions when they have been diagnosed, and diagnosis requires contact with a provider. One could
imagine that reported health status might appear to deteriorate (the number of conditions might grow), when
what actually occurred was a rise in physician contact and a corresponding increase in the probability of
diagnosis and treatment. A final drawback is that a count of conditions may be deceiving, since not all
conditions are similar in their implications for child health.

Information on acute conditions is more typically included among the utilization indicators than in direct
measures of acute problems. One exception is NHANES I1I, which will provide an indicator of iron deficiency
anemija. While this measure may be useful for international comparisons, rates of anemia are expected to
exhibit little variation for preschoolers within the United States?.

5. Environmental Factors. Health status is linked to countless environmental factors, ranging from
violence within the community to the quality of adult supervision. Because many of these environmental
influences are viewed as "norms" by the people who experience them, they are unlikely to be fully reflected in
parental assessments of child health or play limitations, nor can we hope to address every one of them
individually. Instead, we include child care in our final set of indicators and try to capture the effects of other
environmental factors through measures of safety and accidental injury.

Although child care is clearly not valid as a measure of overall health status, it may serve as a measure
of parental time spent with children. It could also be viewed as a control for acute illness, since, in general,
children are exposed to more disease in child care outside the home than at home. The questions asked are
directed at child care quality, and quality may influence child well-being.

This is not to suggest that anemia poses negligible risks for all age groups. Earl (1993) recommends
that infants not receiving iron-fortified formula be screened for iron deficiency at age 9 months. He also
suggests that children with such other risk factors as poverty or abuse be rescreened between the ages of 6 and
9.
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The only aspect of child safety commonly addressed by surveys is the use of car safety seats; accidental
injuries have the potential to capture the effects of a far wider array of environmental factors. The use of
accidents as a health indicator presents some of the problems already mentioned for other types of medical
conditions. Any count of accidents must combine conditions of varying degrees of seriousness. Even if a count
is limited to injuries which required the attention of a physician, it will still reflect varying propensities to seek
medical care. Nonetheless, rates of accidental injury are expected to have some validity for the comparison of
health risks across populations.

Potential Indicators for Which Data Have Not Been Collected

We have seen that information on a wide range of child health indicators is regularly collected. We
might wish to see some measures collected in a different manner, but almost no aspects of child health have
been entirely ignored. As suggested above, safety is one health-related area that has received very little
attention. Hazards to young children include bathing without supervision, open stairways, and pootly stored
poisons and weapons. Parents’ lack knowledge of the use of ipecac could also be considered as a sort of safety
hazard. Accidental injuries, which have been the subject of survey questions, reflect many of the same health
risks as safety hazards. Safety hazards would have the advantage of being much more common than resulting
injuries, but survey respondents might be unaware of or unwilling to acknowledge such hazards.

Lead poisoning is a child health concern which has not been (and probably can never be) accurately
assessed with national survey data. The Centers for Disease Control reduced the level of blood lead
concentrations calling for intervention from 25 micrograms per deciliter in 1985 to 10 micrograms per deciliter
in 1993 (National Research Council, 1993). Such low doses of lead are measurable, given strict quality control,
but testing is generally limited to high-risk groups (i.e., pregnant women and young children among the poor).

Recommendations for Future Data Collection

Considering all available measures and the type of research that we might wish to do, the following
five indicators seem desirable:

. Parental evaluation of overall health: excellent, good, fair, or poor;

. Whether or not the child can engage in normal play activities for age, and if not, whether play
is limited by health or impairment;

. Whether the child is covered by health insurance, and if so, what type;
. Whether the child is vaccinated according to recommended standards for age; and
. Number of accidents requiring medical treatment (a visit to the hospital) and the cause of each

such accident.

If we could add a sixth, it would be height for age and weight for height (or length) measured by a
person who conducts the survey or who accompanies the primary "surveyor." This indicator has been gathered
at long intervals by the NHANES. Given the expense involved in conducting this sort of survey, we cannot
recommend collecting weights and heights more frequently. However, if health data should be gathered from
providers for other reasons, we would like to see these statistics included.

Our first recommended indicator is the "excellent, good, fair, poor" measure that is so commonly
collected across age groups. The advantages of this measure are that it is easily collected, commonly used, and
readily understood (even if the difference between excellent and good is not clear, the difference between either
of these and poor is quite apparent). This overall health indicator is likely to be most useful when collected in
conjunction with work and income data, as in the NLS-Y; it would be useful to learn whether labor market
behavior is influenced by the presence of children with poor health and whether health status varies with family
income.
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A second indicator with desirable properties is whether the child is limited in the kind or amount of
play activities in which he or she can participate. Surveys regularly collect this information with the typical
stipulation that the play limitation be the result of health or an impairment. Play activities could also be limited
by space constraints or by a lack of time on the part of the caretaker. In such case the limitation would still
seem to be an indicator of "poor health," though in a broad sense rather than a narrow medical one.
Accordingly, we would recommend that child health surveys include one question regarding ability to engage in
normal play activities for age and use a follow-up question to ascertain the role of health or impairments in
causing any limitations.

Play limitations and parental categorization of health status share two major drawbacks as overall
measures of health: they are dependent on the norms of the society in which they are asked, and they do not
indicate whether health problems are medically treatable. The first of these disadvantages is inherent. If
average health status in a society improves, expectations will rise, and overall trends in parental health
evaluations over time will be invalid. However, these measures may still be valid for judging whether the
health of various racial or income groups converges or diverges over time. Fylkesnes and Forde (1991) find a
"striking gap" between conditions which affect self-reported health status and conditions which are medically
treatable. The second drawback may be partly addressed by follow-up questions. Over the next decade, we
would like to see follow-up questions developed that would inquire whether play limitations and poor or fair
health were primarily the results of permanent impairments, self-limiting ailments such as colds, or treatable
conditions.

Until or unless we have universal health insurance coverage, another indicator that provides useful
information is whether or not a child has health insurance. Coverage is correlated with access to medical care;
without coverage children may not get adequate medical attention for any health conditions they develop. A
decrease in the proportion of children covered suggests deterioration in access to medical care and hence
deterioration of the quality of life for young children. Parents should be asked whether the child is covered
under Medicaid, a parent’s coverage through employment, other private coverage, CHAMPUS or other
government programs, or is not covered by any form of health insurance. It would also be useful to know
whether the child has had the same coverage for the last six months. This will provide information on the
extent, nature, and stability of coverage. This information is quite easy to collect and can be collected
whenever parental information on coverage is asked, as in the Current Population Survey. The type of coverage
conveys information augmenting the simple "yes, no" response, since access may be reduced, especially access
to specialists, if coverage is provided publicly rather than privately.

A good deal of attention has been paid to the proportion of children who are vaccinated. (It is really
the only measure for this age group that has received attention!) The typical vaccination issue facing
researchers is what fraction of children are up-to-date on their immunizations at age two. Virtually all children
eventually receive immunizations because of school entry requirements. Vaccinations represent prevention as
well as access to medical care. They are our best indicator of preventive care because "well child" visits are
difficult to count or clarify. A problem is that, because parental response is not reliable,? this measure really
depends on administrative data. If a system were developed in which vaccination data were routinely reported
to the Public Health Service, this information could be readily made available and serve as a form of
administrative data on child health. This could be provided on a state or county basis and could be used to
identify areas of significant underservice to the pre-school-age population. Although such a system could
theoretically be implemented on a nationwide basis within the next decade, we believe a more realistic goal
would be to make the administrative immunization data available for a large sample of counties within ten years.

Finally, we believe that accidental injuries requiring medical treatment may reflect environmental
influences on health which are not captured in the other measures we have suggested. The easiest method to
gather information on accidents would be by survey. Serious accidents are relatively rare, but we do not

3Goldstein, Kviz, and Daum (1993) found that one-third of parents who reported their children fully
immunized without consulting immunization cards were incorrect. Immunization cards improved response
accuracy for those who had them, but possession of a card was positively correlated with having immunizations.
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anticipate that parents would have difficulty remembering them. Accordingly, we recommend a recall period of
a full year. Accident data could also be gathered from emergency room records, but one would need a reliable
estimate of the number of children in the area served by the hospital in order to interpret them. Studies in New
York City (Szapiro, 1989) provide evidence that children in poorer areas have more hospital admissions for
poisonings, fractures, traumatic stupra, and coma. We have no such data nationwide or by age or race. A
comparison of estimates could provide insights into the accuracy of parent-provided data and the feasibility of
using hospital records.

Conclusion

What would we gain by collecting, on a regular basis, these indicators of child health for those aged 1-
47 Parents’ evaluation of their children’s overall health, the proportion of children who can engage in play, and
the proportion of children who had an accident that required medical treatment are all outcome measures.
When disaggregated by income, race, or geographic location they will provide us with real measures of
children’s well-being. They will allow us to track whether children’s well-being is improving and if not, among
which groups. But these indicators are also useful to study the relationship between inputs and outcome. On an
aggregate (county) basis we can study the relationship between each of these outcome measures and availability
of medical care, of health insurance coverage, of average income, and such neighborhood factors as proportion
of high school dropouts, proportion of female-headed households, and so forth. Similar studies can be done
using individual data in a structural model to ask questions regarding the impact of poverty, of insurance, of
parental time, parental education, and age of mother on children’s health. With such data, we can learn far
more regarding the determinants of child health. With such knowledge, public policy can be better directed.

The remaining two indicators of child health concern inputs (whether the child has health insurance
coverage and, if so, of what type) and utilization; or vaccinations. They are indicators of access to medical

care.

Public policy can influence these inputs. If we can establish a link to outcomes, we will have an
important policy tool to improve the well-being of children aged 1-4.
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Measure

Health status

Play limitations

Bed days

Anthropomorphic
measures

TABLE1
Measures of Overall Health Status

Description

Excellent, good, fair, or poor (respondent’s impression)
Excellent, very good, good, fair, or poor (physician’s impression)
Worry about child’s health: not at all, little, some, great deal (past 3 months)
Health caused pain/distress: not at all, little, some, great deal (past 3 months)
Resists illness very well (definitely F, mostly F, mostly T, definitely T)
(TorF)
Never been seriously ill (definitely F, mostly F, mostly T, definitely T)
(T or F)
Catches things "going around" (definite F, mostly F, mostly T, definite T)
(T or F)
Less healthy than other children (T or F)
Usually recovers quickly when sick (T or F)
Ever so sick you thought might die (T or F)

Able to take part at all in usual play activities (current)

Able to take part at all in usual play activities (past 3 months)

Has condition that limits play activities

Kind or amount of play activities limited by impairment or
health problem (current)

(past 3 months)

Kind or amount of ordinary play limited by health

Health keeps from taking part in ordinary play

Needs more help than usual for age in eating, dressing, bathing, or using
toilet because of health

Limited in any way by impairment or health problem

Stayed in bed because of illness or injury (past 2 weeks)
Days in bed > 1/2 day due to illness or injury (past 2 weeks and year)
Days in bed > 1/2 day due to illness or injury (since last interview)

Height and weight without shoes, age

Low (5th percentile) height-for-age, low weight-for-height,
and high (95th percentile) weight-for-height

Body measurements including head and upper arm circumferences
and triceps skinfold

Source

NMES, Rand HIS, NHANES III, NHIS core, NLS-Y
NHANES III

NMES

NMES

NMES

NHIS child questionnaire (i.e., 1988, 1991), Rand HIS

NMES

NHIS child questionnaire, Rand HIS
NMES

NHIS child questionnaire, Rand HIS
NHIS child questionnaire, Rand HIS
NHIS child questionnaire

NHIS child questionnaire, Rand HIS

NHIS core, NHANES III
NMES
NLS-Y

NHIS core, NHANES III
NMES

Rand HIS

Rand HIS

Rand HIS
NMES

NHIS core
NHIS core
NMES

NMES, NHANES III, The Pediatric Nutrition
Surveillance System (low- income only), NLS-Y

Pediatric Nutrition Surveillance System

NHANES III

1914
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Measure

Visits and calls

Hospitalization

Insurance

TABLE2
Medical Care Utilization

Description

Seen or talked to medical doctor about child (past 2 weeks)

Seen or talked to medical doctor or assistant about child (past year)
Time since seen or talked to MD or assistant about child

Is there a usual place (doctor’s office, clinic, etc.) for routine care?

Is there a usual place where child goes when sick or injured?

Is there a place child usually goes for routine care, advice, or when sick?
Is there a particular medical person child sees when sick?

Is there a particular medical person who usually gives advice over phone?
Time since last routine care visit (<6 mo., 6 mo.-1 yr.,1-2 yrs., >2yrs.)

Time since last saw or talked to health professional about (<1yr.,1-2 yrs.,...)

Doctor visits since previous interview

Other medical practitioner visits since previous interview

Nurse, physician assistant visits since previous interview

Phone calls to medical doctor about child since previous interview
Rate of visits by diagnosis category

Outpatient Vvisits since previous interview
Emergency room visits since previous interview
Different times overnight in hospital in past year
Inpatient stays since previous interview

Times overnight in hospital in life (except birth)
Rate of hospitalization by diagnosis

Medicare, Medicaid , CHAMPUS/CHAMPVA, other public, any private,
HMO coverage (current)

Medicare, Medicaid, CHAMPUS/CHAMPVA, HMO, and any coverage
(current)

Medicare, Medicaid, CHAMPUS/CHAMPVA, employer private, other
private coverage (current and since initial interview)

Medicaid and any insurance

Whether card available

Medicaid coverage and use in past year

Medicare and other coverage

(continued)

Source

UIE3H PIYO

NHIS core

NHIS core

NHIS core

NHIS child questionnaire (i.e., 1988,1991)
NHIS child questionnaire

NHANES III

NHIS child questionnaire, NHANES III
NHIS child questionnaire

NHIS child questionnaire

NHANES III

NMES

NMES

NMES

NMES

NAMCS

144

NMES

NMES

NHIS core

NMES

NHANES III

National Hospital Discharge Survey

NMES
NHIS insurance questionnaire (i.e., 1986,
1989, 1992)

SIPP

NLS-Y

NMES

NHIS topic (1988, 1989,1991, 1992)
NHANES III



TABLE2, continued
Medical Care Utilization

Measure Description
Vaccinations DPT, polio by mouth, red measles, german measles, mumps

Tetanus including DPT

Measles, mumps, rubella, DPT (# doses), and polio (# doses)
DPT, measles, Hib, polio

Whether vaccination card available

Vaccination up-to-date for age
% immunized (measles, mumps, rubella, DPT, polio) out of
people referring to immunization records

Source

NMES

NHANES 1III

US Immunization Survey (1985 and earlier)

NHIS topics (1991, 1992)

US Immunization Survey, NHIS topics (1991,
1992)

Statistical Abstracts , using 1991 NHIS

Health United States, using US immunization
Survey

Sy
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Measure

Sight

Hearing

Development

Physical
impairments

TABLE3
Impairments

Description

Blindness

Wears glasses or contact lenses

Difficulty seeing even with glasses

Recognizes familiar people at 2 or 3 feet with glasses
Serious difficulty seeing

Ever had vision tested

Deafness

Wears hearing aid

Difficulty hearing even with hearing aid

Hears some things with hearing aid

Serious hearing difficulty

Ever had trouble hearing, which lasted more than short period
Ever had hearing tested

Delay in growth or development (When? Seen doctor? Taken medicine?)

Learning disability (When? Seen doctor? Taken medicine?)

Emotional or behavioral problem lasting more than 3 months
(When? Seen doctor? Taken medicine?)

Seen doctor/counselor for any emotional, developmental, or behavioral
problem (When was last time?)

Learning disability, minimal brain dysfunction, hyperkinesis or hyperactivity,
serious emotional disturbance, mental retardation

Doctor said mentally retarded

Permanent impairment, stiffness or deformity of back, foot, leg, fingers,
hand, or arm (specify)

Missing finger, hand, arm, toes, foot, leg (specify)

Crippled, orthopedic handicap

Source

NHIS child questionnaire (i.e., 1988, 1991), NMES
NHIS child questionnaire, NHANES III, NMES
NHIS child questionnaire, NHANES III, NMES
NMES

NLS-Y

NHANES III

NHIS child questionnaire, NMES

NHIS child questionnaire, NHANES III, NMES
NMES

NMES

NLS-Y

NHANES III

NHANES III

NHIS child questionnaire
NHIS child questionnaire

NHIS child questionnaire
NHIS child questionnaire
NLS-Y

NHANES I

NHIS child questionnaire
NHIS child questionnaire
NLS-Y

I[esH PIIYD

4



Measure

Number of
conditions

Information about
each condition

TABLE4
Other Medical Conditions

Description

Eleven chronic conditions including heart problem, anemia, allergies

Nine chronic conditions identified by MD, including heart disease, epilepsy
About 30 chronic listed, with space to enter other condition

Seven acute, including diarrhea, flu/virus, stomachache, earache, fever
Anemia (acute)

Had at least 3 months (If not, is it obviously permanent?)

Days in bed >1/2 day due to condition (past 12 months)

Taken medication for condition (past 12 months)

Surgery for condition (past 12 months)

Pain or discomfort or upset (all time, often, once in while, never)
Bothered by condition (great deal, some, very little)

Saw doctor for condition (30 days acute, 12 months chronic)

Source

NMES

NHANES III

NHIS child questionnaire
NMES

NHANES III

NHIS child questionnaire
NHIS child questionnaire
NHIS child questionnaire
NHIS child questionnaire
NHIS child questionnaire
NHIS child questionnaire
NMES, NHANES III

(i.e., 1988, 1991)

Ly
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Measure

Accidental injuries

Safety

Child Care

TABLES

Health Effects of Environmental Factors

Description

Accidents, injuries, and poisonings in past year

Three most recent accidents

Causes of recorded accidents

Resulting conditions (e.g.,broken bones, burns, poisoning)
Place where accident occured (e.g.,home, day care, street)

Use of child safety seats (most of time, sometimes, occasionally, never)
(Seldom or never, sometimes, nearly always, always)

School, preschool, day care center, babysitter, day camp, relative (specify),
other (time spent past 4 weeks)

Whether child care usually in home

Whether caretaker received special training

How often main child care arrangement changed in past year

School, day care center or preschool, relative, at nonrelative home, other
(typical secondary arrangement for work week)

Number of adults and children present during child care

Source

NHIS child questionnaire (1988 and 1991)

NLS-Y
NLS-Y
NHIS child questionnaire,
NHIS child questionnaire,

NHIS child questionnaire
NMES child questionnaire

NHIS child questionnaire,
NHIS child questionnaire,
NHIS child questionnaire,
NHIS child questionnaire

SIPP
NLS-Y

NLS-Y
NLS-Y

NLS-Y
NLS-Y
NLS-Y

IesH PIND
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The long and honorable tradition of public health and vital statistics in the United States has provided
the country with a wealth of information on the health status of its population and on trends over time in these
characteristics. With new imperatives for accountability of new health services systems, and with increasing -
evidence of inequity in the distribution of resources across the population, new types of data with new types of
data systems are likely to be required.

This paper will first review the purposes for which health status measures are intended. Second, the
different types of health status measures and the sources of data that can provide them are presented. Third, the
major types of existing measures are discussed, with their strengths and limitations and the uses to which they
are put. Fourth, major existing health indicators are presented along with the extent of their use. Finally, the
paper discusses those measures that are likely to find most usefulness in the future. In this paper no attempt is
made to review or suggest indicators that assess access to, use of, or performance of the health services system
or parts of it. Such indicators of access, use, or quality, although important, are not considered "health status"
indicators.

PURPOSES OF HEALTH STATUS MEASURES
There are four major purposes for health status measures:

- to characterize the health of communities and of the nation as a whole, to permit comparisons with
other communities and with comparably industrialized countries in order to assess the adequacy of the health
system in meeting major needs of the population.

- to compare the health of major subgroups of the population in order to detect systematic differences in
health.

- to enable evaluations of the adequacy of specific health care interventions and the impact of
interventions designed to improve health status.

- to serve as the basis for planning and targeting services in order to meet important health needs.

TYPES OF HEALTH STATUS MEASURES

Health status measures are of two major types: Health indicators and composites of health status that
are expressed as profiles or as indices.

Health indicators are measures of specific aspects of health status that are assumed to represent the
general state of health in the population. Death rates, low birthweight ratios, teenage pregnancy rates,
reportable disease rates, and immunization rates are examples of health indicators.

Health status profiles are more comprehensive representations of health that are composed of several
aspects (usually know as domains) that are aggregated to form a pictorial representation. They usually represent
various aspects of physical ability or performance, mental and emotional characteristics, and social behaviors or
interactions. Profiles are generally used to characterize individuals rather than populations, although they could
be aggregated to populations.

Health indices are measures of health that assign a quantitative score to each of a number of
components (either indicators or the domains of a profile) in order to derive a single score that enables rapid
comparison of different population groups.

Health indicators are generally obtained from ongoing data collection on deaths, births, hospitalizations,
and morbidity as reported in regular national health interview surveys (such as the National Health Interview
Survey, the National Hospital Discharge Survey, and the CDC Risk Behaviors Survey).
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Health profiles may be obtained either from health interviews that tap the important domains, from
health information systems that include data on various domains, or from a combination of both. Since profiles
are a relatively new concept in health status assessment, there are few examples of their use. Case-mix
measures, which take information from health information systems in managed health systems, provide profiles
of the burden of diagnosed morbidity in different population groups served by these organizations. The Johns
Hopkins Ambulatory Care Case Mix System [Starfield, 1991], for example, has demonstrated generally similar
profiles of health among individuals served by large employer-based health systems but heavier burdens of
morbidity experienced by populations enrolled in Medicaid plans. Over the past decade, profiles of health of
children that are comparable in concept to these developed earlier for adults (such as the Sickness Impact Profile
and the SF-36) [Bergner et al 1981; Stewart & Ware 1992] are receiving attention. For example, the Child
Health and Illness Profile-Adolescent Edition (CHIP-AE) [Starfield et al 1992; Starfield et al 1995] is currently
being used by a variety of health plans and health services researchers in their attempts to characterize the
health of populations with whom they are concerned.

Health indices are generally calculated from a set of health indicators, although they are equally
amenable to use with data collected from special data collection efforts. Examples of health indices are QALYS
-- Quality of Adjusted Life Years Scale [Kaplan et al 1987; Stein et al 1990].

Strengths of the health indicator approach include the widespread availability of some that are relatively
easy to obtain, the generally standard way in which they are obtained, and their demonstrated usefulness in
documenting systematic differences in health across different populations. For example, the relatively poor
position of the United States among western industrialized nations is readily demonstrated by the use of several
standard health indicators, and the disparities across the nation are greater the younger the age group that is
compared [Starfield, 1993]. The United States ranks last among 11 comparable nations with regard to percent
of births that are low birthweight, last in neonatal mortality, eighth in postneonatal mortality, and eleventh in
infant mortality as a whole. It ranks fifth to seventh, depending on the particular age and sex group, among
seven comparable nations, in child death rates resulting from accidents and injuries, and it ranks fourth to fifth,
depending on age and sex group, among the same seven countries ranked for death rates resulting from medical
causes. Rates for indicators in adulthood, including age adjusted death rates at age 20, years of potential life
lost before age 65 (which also includes preventable deaths in infancy and childhood), and age-adjusted death
rates, show generally similar poor performance (although not as large as in infancy and childhood), whereas
indicators of health at age 65 place the US about midway in the rankings. It is only at age 80 that the US
position approaches top ranking.

The limitations of indicators as the major method for characterizing the health of populations have to do
with the policy decisions that they generate, which often are directed at the development of categorical programs
to address the particular problem reflected in the indicator. As a result, US health policy is often designed to
address, in piecemeal fashion, the deficiencies in care associated with the particular indicator: immunization
campaigns for low immunization rates or funds for targeted prenatal care programs where low birthweight ratios
are high. That is, performance on an indicator is often interpreted as a deficiency in that particular aspect of
the health system rather than as a reflection of a more generalized problem that is also influencing other but
unmeasured health characteristics. As a result, policy decisions often provide piecemeal solutions to a more
widespread problem with the organization and financing of services. For example, low birth weight ratios are
usually interpreted as an effect of poor access to prenatal services when, in reality, they may be a result of poor
access to comprehensive primary health care services long antedating pregnancy.

The profile approach is designed to remedy the limitations of the indicator approach. Population
groups that are found to be at a disadvantage across a range of domains can be identified and targeted for the
enhancement of programs that would comprehensively address the myriad of problems that are concentrated in
those populations. Moreover, profiles make it easier to detect interrelationships between different areas of
health and thus to help in the elucidation of factors that predispose to poor health or, conversely, enhance the
likelihood of good health. Comprehensive planning for services is facilitated and assessment of impact is more
focussed on general areas rather than on specific indicators of health that may or may not be representative of
health in general.
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The profile approach is limited in that there are few existing instruments that have been tested for
reliability and validity, although some are currently being planned or tested. Second, there is little precedent for
the use of this type of measure on a widespread scale, and little understanding of its potential. Methods for
assuring comparability of data collection do not yet exist and there are no well developed methods for
aggregating individual profiles into community profiles.

The strength of the index approach is its conceptual simplicity. Different countries or different
communities can be scored, with higher scores representing a different level of health status than lower scores.
Such an approach might be particularly useful when the interest is in documenting differences in health rather
than their causes. Limitations of the index approach are assumptions that intervals between successive item
scores represent equivalent differences in health. One approach to overcoming this limitation is to weight
component scores for their perceived importance, either by expert judgments or by consumer valuations [Patrick
and Bergner 1990]. Another limitation is that a single score gives no information on specific types of deficits in
health status; in order to inform policy decisions, subsequent exploration of components of the index is required
for this purpose.

CURRENT HEALTH INDICATORS
Table 1 lists the four major sources of health indicators and the particular indicators that they produce.

Vital statistics have the longest history of use, and have the advantage that standard definitions are in
place not only nationally but also, for the most part, internationally. This source of data provides information
on death rates, by age and race, for ICD-coded causes of death, which can be aggregated to produce the
categories of interest. ’

Data on hospital discharges, by coded cause of hospitalization, have been available from a sample of
U.S. hospitals and for all hospitals in some states for several years. Data in these information systems identify
health problems that should have been prevented by adequate ambulatory care.

Interview data have been collected in the United States for almost 40 years and some studies of
reliability and validity were carried out during the early years of their development. When conducted under the
aegis of the National Center for Health Statistics, methods of administration are standardized, with good quality
control. Also, analysis generally follows a standard pattern which facilitates comparisons over time when the
questions are the same (as they usually are). Computerized entry of data at the point of its collection speeds
analysis time so that information from the surveys is available more quickly than in the past. Interview data
yields information on reported chronic conditions, reported limitations of activity associated with these
conditions, reported restriction of activity associated with acute illnesses, reported completeness of
immunizations, reported health behaviors, and reported physical fitness. The Child Health Supplement also
elicits some information on emotional and behavior problems. The major disadvantage of interview surveys is
the unknown reliability and validity of information obtained by self-report, particularly when the survey has not
been independently validated.

Examination data, as obtained by the NHANES (National Health and Nutrition Examination Survey)

" and its predecessor HES (Health Examination Survey), provide information on the frequency of occurrence of
abnormalities that are reflected in anatomical or physiological findings. These surveys generally also include
selected laboratory tests that permit estimates of the prevalence of conditions such as anemia (including iron-
deficiency anemia), elevated blood lead levels, and allergies as manifested by skin tests. The major problem
with physical examinations is their poor reliability, even when conducted by physicians. It has been estimated
that two physician examiners agree only about 15% of the time on the presence or absence of an abnormality
[Starfield, unpublished data]
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Data from Clinical Information Systems

Information potentially available from clinical sources includes rates of communicable diseases, cancer
incidence and prevalence rates, and rates of congenital metabolic disease (such as cystic fibrosis), as well as all
diagnoses that are recorded in the process of providing services. Although most existing ambulatory care health
systems have not coded diagnoses made by health care providers, it is likely that this situation will change in the
future. The imperative of managed care organizations to monitor utilization and quality of care is generating
interest in the development and application of case-mix measures that depend upon ICD-coded diagnoses.

Table 2 lists those indicators that are most commonly used according to the aegis under which they
have been collected. The US National Health Surveys, Canadian health surveys, and two major US states are
represented, as are a Canadian province, the Organization for Economic and Community Development
(Europe), and the compilations prepared by the Bureau of Maternal and Child Health (MCH) and by the Annie
Casey Foundation (Kids Count). Of the data collection efforts, only the vital statistics system and the US
National Health Interview Survey (NHIS) are ongoing on a regular basis although the NHIS Child Health
Supplement (the source of much of the indicated information) is collected sporadically. The US National Health
and Nutrition Survey is irregularly periodic. (In fact, there have been only three such surveys since their
inception in the early 1960s.) The compilations (MCH and Casey Foundation) depend on the availability of
other sources of information.

Although other types of data are often obtained, only those in the table are population-based. Other
indicators are derived from services data and therefore cannot be generalized to produce population rates.
These include but are not limited to such indicators as rates of serious behavior problems in schools (whose
populations do not include individuals excluded from or otherwise not in public schools as a result of behavior
problems), and manifestations of under-nutrition deriving from individuals seen in facilities such as WIC clinics.
Data based upon use of health-related facilities may systematically underestimate the frequency of problems in
the population because they exclude individuals who are not receiving services even though they may need
them; they are also unrepresentative of whole populations because they include information only on population
groups eligible for their services.

The amount of information on pre-adolescent children is far less than that available for infants and pre-
school children; for the latter population group it is common to have information on neonatal and postneonatal
mortality rates, low birth weight rates, and immunization rates, in addition to the types of information available
for older children. However, a variety of types of data is at least potentially available, which makes it possible
to accomplish some of the aims of health status indicators IF the data were consistently and regularly collected.

EXAMPLES OF THE USE OF HEALTH INDICATORS

a. International Comparisons

Table 3 provides some international comparisons of death rates and rates of activity restriction and
limitation as published by the National Center for Health Statistics and the OECD, respectively. This
information derives from special studies and no time trends are available. However, the table shows the
potential of such data if they were periodically available.

b. Comparisons by Socioeconomic Status

Data by family income or parental education are consistently available only from national health
interview and national health examination surveys. As a result, many of the indicators in Table 2 that are
obtained by other means do not allow for comparisons by social class. Table 4 present information derived
from special analyses of data in the National Health Interview survey. In contrast to the data from the survey
itself, which are published by income groups, social class is categorized into three groups (poor, near-poor, and
non-poor).
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¢. Time trends

Figure 1 shows time trends in hospitalizations by three causes, for children under age 15. (Similar
graphs could be developed for particular age groups of interest.) Since hospitalizations provide utilization data,
inferences to population rates of problems is fraught with potential bias. However, if access to inpatient care is
generally available to all members of the population, and if hospital admission policies do not change over time,
trends in hospitalization rates from different causes could be considered to reflect the frequency of these
problems in the population. In Figure 1, rates of hospitalization for tonsillectomy and adenoidectomy fell over
time, most likely as a result of changing hospital admission policies and medical practice rather than changes in
the frequency of disease. On the other hand, rising rates of admission for the diagnosis of asthma probably are
a reflection, at least in part, of increasing morbidity from asthma, because the data are consistent with rising
rates as obtained by other methods. Figure 2 also shows time trends, in this case for limitations of activity
resulting from chronic illnesses, as obtained from the National Health Interview Survey.

SUGGESTIONS FOR THE FUTURE

Table 5 presents a summary of health indicators recommended for preadolescent school-age children,
according to 12 criteria. The first 11 of these criteria are derived from Moore [1994]; the twelfth takes into
consideration the likelihood with which the indicator directly reflects health system characteristics that are
amenable to change or the extent to which it provides at least the potential for elucidating the relationship
between the cause of the health concern and its manifestation. The thirteenth addresses the potential for
international comparisons. The indicators reflect a reasonably broad spectrum of health status, although neither
mental health problems nor states of risk and resilience (characteristics of health that influence, negatively or
positively, subsequent health) are well represented.

Four indicators are recommended given the current state of availability and feasibility:

- death rates, from vital statistics, presented in total and by cause aggregated into deaths resulting from
accidents and injuries and those resulting from "medical" causes.

- Limitations of activity, from the National Health Interview Survey, total and by morbidity burden.

- Hospitalizations for conditions sensitive to primary care, obtained from hospital discharge data, total
and by individual ICD-coded diagnosis

- Indicator conditions, obtained from various sources as noted below.

Each of the indicators received a high rating for most of criteria; other indicators not listed on Table 2
would receive lower ratings for most of the criteria.

Hospitalizations for conditions sensitive to good primary care and therefore preventable by such care is
a relatively new indicator of health status. It is potentially available universally, since it depends only on the
availability of discharge data that contain ICD-coded data. Such information, while not universally available
now, will become increasingly so as imperatives for cost containment and accountability increase. Figure 3
shows the potential of such an indicator for characterizing differences in health, particularly those that are
amenable to medical interventions, since the data can be aggregated according to geographic areas distinguished
by their social characteristics (in this case, median income). As the Figure shows, rates of admissions for all of
these causes are much higher among populations living in low-income areas. The potential of this indicator to
show international differences is suggested by a recent study (Casanova et al 1994), which showed that rates of
admission for these types of conditions among children in Valencia Spain (where access to care is universally
provided) do not vary by social characteristics of areas of residence, as they do in the United States as a whole
or in specific areas that have been studied.
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Death rates have the considerable advantage of being widely available for international and intra-
national comparisons. They have already shown their usefulness for this and other purposes; time trends are
relatively easily to obtain. A major limitation of this indicator is the relative rarity of deaths in childhood, so
that comparisons among population groups too small to permit stable estimates of rates are not possible. But
since the data are available for each year, aggregation over a period of more than one year can make the
estimates more stable and permit interpretation in populations that are otherwise too small. Another limitation is
the unavailability of individual data on social class, which makes it impossible to use these rates to assess
systematic differences in deaths or cause of death by class except at the ecological level (where characteristics of
the place of residence are assigned to deaths in that community).

Data on limitations of activity linked to acute illness requires information from health interview surveys
which currently are conducted only on national samples. These national samples permit regional estimates but
not state estimates. As more and more states recognize the usefulness of health interview surveys, the capacity
for data collection at the state level, and perhaps even at the sub-state level, will facilitate the collection of such
information periodically. Table 6 presents information obtained from the National Health Information Survey; it
combines data from the chronic conditions checklist with information about restriction of activity. The major
disadvantage of this indicator is its unavailability internationally. Limitations of activity as a result of chronic
conditions is also a potentially useful measure.

The recommended specific indicator conditions, while generally fulfilling all criteria to a relatively high
degree, are limited by their current unavailability. Since potential feasibility of data collection varies with the
indicator, each will be discussed separately.

1. Communicable diseases. While reporting systems and data compilation by the Centers for Disease
Control make these indicators very useful, their potential is limited by the unavailability of associated
sociodemographic characteristics and by incomplete reporting. They are particularly useful in reflecting the
adequacy of the health system in providing immunizations to prevent these conditions. Therefore, efforts to
improve reporting rates should be continued, and efforts should be made to obtain information about
sociodemographic characteristics, either of the individual with the disease or by area of residence of the
individual.

2. Iron-deficiency anemia and elevated blood lead levels. Information on both of these conditions is
available from the National Health and Nutrition Examination Survey, which tests for their presence. The
usefulness of such information has been demonstrated by analysis of time trends in blood levels among children
in the United States over the past several decades. (Figure 4) Unfortunately there is currently no possibility of
international comparisons, since other countries do not routinely collect such data. The major problem with
these data is the irregularity with which the survey is conducted. It would be helpful if national policy led to
greater regularity of these surveys.

3. Morbidity burdens. The imperative for accountability within new organizational arrangements for
health services delivery will stimulate the development of information systems that collect information on
diagnoses made during the course of clinical care. As health care organizations taken on responsibility for
defined populations over period of time, there will be a need for case-mix systems that provide the basis for
higher reimbursements to facilities with sicker populations. These case-mix systems are likely to be based on
demonstrated morbidity as well as on age, gender, and social class. (Starfield et al 1991; Weiner et al 1991) As
a result, it will be possible to characterize populations by the burdens of diagnosed morbidity. These methods
characterize morbidity burdens, including those associated with mental health, as various combinations of
different types of diagnoses experienced in a year. Figure 5 shows the potential of such a measure in
demonstrating the general similarity of overall burdens of morbidity among children enrolled in three of the four
HMOs but the higher morbidity of poor children (those enrolled in Medicaid). With the increasing
sophistication of information systems, enrollment files (with sociodemographic information) and clinical data can
be merged to permit the analysis of morbidity burdens by social class and other sociodemographic
characteristics. This information is not likely to be available internationally, or even nationally (at least for a
long time). However, efforts to begin such an approach should be encouraged and supported as investments in
future health indicators for children.
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Table 5a provides three additional types of indicators that are recommended for consideration, along
with ratings against the criteria. The first concerns mental health problems. Since these problems are among
the most common health concerns in the population, they should be included in any set of health indicators.
The Child Health Supplement of the National Health Interview survey contains a set of questions directed at
eliciting the frequency of behavioral and affective problems in the population of children. While research on the
usefulness of these indicators either for planning or evaluation of the impact of health services is needed, their
inclusion in the core set of indicators provides a more appropriate balance to the current sole focus on physical
manifestation of health. The second, behaviors that influence subsequent health, is potentially available from
interviews. The two particular ones provided as examples (unlocked loaded guns and television viewing) have
both been demonstrated to influence health; both have been tested and found to have adequate reliability and
validity [Starfield et al 1995]. The third additional indicator concern self perceptions of health, which have also
been shown to be useful. Perceived well being reported as excellent, very good, good, fair or poor is a
standard question in the National Health Interview Survey. Responses to this question have been shown to be
predictive of subsequent health in adults, although no studies concerning children have been conducted.
Responses to the question have been found to be related to social class, in children as well as adults, with more
disadvantaged individuals reporting poorer health. Both self-perceived health and self-esteem have been shown
to have moderate correlations with other aspects of health in the adolescent health profile [Starfield et al 1995]
although studies in younger children have not yet been done.

Technical considerations

All of the suggested indicators should be produced by individual year of age, aggregated for ages 5-7,
8-10, 11-14, 15-17, and for 5-10 and 11-17, to provide information about specific developmental stages of
childhood.

Presentation of information by social class would be facilitated if there were standard classifications that
were adopted. Instead of income categories, or specification by poor, near poor, and non-poor, data might be
aggregated according to those in the lowest 10th percentile of income in the population, those from 11-24th
percentile, 25-49th percentile, and 50th or above. This would have the advantage of standardizing comparisons
across population groups that differ in income because of geographic factors. Since information on the
distribution of wealth in various countries is often depicted in this way, collection of data in this manner would
permit analysis of data on equity in distribution of health in addition to that of social welfare.

Periodicity of information is less important than regularity of scheduling for its collection. In general,
every five years (except for those items that are currently collected more frequently) seems appropriate,
although new types of information systems (such as those derived from clinical facilities) should have
information on-line and be very easy to produce continuously. Health examination surveys should be carried
out regularly, at least once every 5-10 years.

These suggested indicators represent a reasonable and practical set for the near future. Developmental
efforts recently completed or currently underway will provide, within 5-10 years, more comprehensive profiles
of health to complement the indicators suggested above. Combined with other indicators that reflect the state of
access to health services and their actual and perceived quality, they should move the country forward to a new
generation of data systems that are better suited to planning and evaluation of societal policies and programs.
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TABLE 1
SOURCES OF INFORMATION FOR HEALTH INDICATORS

A. Vital Statistics and Surveillance Data
Death rates by age group
Death rates for Injuries/Accidents, by type and aggregated
Death rates for Medical Causes, by type and aggregated
Deaths from Sentinel Conditions
B. Hospitalizations, by diagnosis
C. Interview Data
Reported Chronic Conditions
Reported Restrictions of activity, by nature of acute illness
Reported Limitations of Activity, by degree of interference with major or visual activities
Reported Behavior Problems
Reported Health Behavior
Reported Physical Fitness
Reported Completeness of Immunizations
Reported Overall health as excellent, very good, good, fair, or poor.
Health Profiles
D. Examination Data
Physical Examination findings of manifested abnormalities
Laboratory examinations
Anemia
Elevated blood lead levels
Skin testing for allergies
E. Data from Clinical Information Systems
Reportable diseases
Communicable Diseases
Case Registers
Cancer Registers
Congenital Metabolic Disease, e.g. Cystic Fibrosis
Diagnosed Morbidity/Disability
Diagnoses, individual and aggregated by type
Hospital discharges, by diagnosis



Table 2

PREADOLESCENT SCHOOL-AGE CHILD -- INDICATORS USED IN SELECTED PUBLICATIONS -- (U.S. AND CANADA)

Bureau of

Kids Count

New York State ‘Washington Canadian Province of OECD US National
Maternal & State Institute of Manitoba** Health Surveys &
Child Health Child Health Vital statistics
Periodicity Annual Annual ? ? Occasional ? Occasional Regular/Irregular
Age Aggregation
Death Rates v v v v v v Ny
Injuries v v v v v 4 v
Medical Causes v 4 v
Sentinel Indicators
Commmunicable Diseases v v v
Iron deficiency anemia v
Lead poisoning v v Ny
Restricted activity by v
acute illness
Limitations of activity v v Ny Vv iy
Mental Health v
Child abuse* v v
Pediatric AIDS* v v v
Physical Fitness
Dental Caries v v
Behavior Problems v v
Hospitalizations, by v v
diagnosis
Obesity v
Health Behaviors V kR A/ Rk
Overall health} Vv v

¥ All child ages combined

*% All data expressed as Standard Mortality Ratios (not age stratified)
*#% o o physical activity, smoking, drinking, child restraints

k¥ geat belts

t Reported by parental respondent as excellent, very good, good, fair, poor

Note: Specifically absent from any of these published data sources are: under nutrition, health-protecting behaviors such as bicycle helmets, gun exposure, or smoke detectors, or specific diseases
or conditions other than communicable diseases.

Source: MCHB 1994; NY-BCAH 1989; MCHPE 1994; IPPM 1992; CICH 1989; Annie E. Casey Foundation 1994.

[I[esH PIHD

09
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Table 3

CHILD HEALTH INDICATORS: INTERNATIONAL COMPARISONS, 1985.

AU CA GB FR
Deaths per 100,000 population

age 5-9 Female 20 19 18 21
Male 30 26 22 28
age 10-15 Female 16 20 19 19
Male 29 31 29 30

Disability and activity limitation (age 0-15)

Disability days 14 9 17
(per person per year)

Bed Days 4 4
(per person per year)

Activity restriction due to 3 3 6

long-standing conditions
(percent of population)

COUNTRY*
FRG

22

24

17

23

J

15

27

13

20

NE

18

22

19

29

11

Starfield

Sw Us
11 21
20 28
15 21
17 35

12
5
4

*Australia (AU), Canada (CA), Great Britain (GB), France (FR), Federal Republic of Germany (FRG), Japan

(J), Netherlands (NE), Sweden (SW), United States (US).

Source: NCHS, Fingerhut 1989; OECD 1986
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TABLE 4

CHILD HEALTH AND SCHOOL ATTENDANCE, 1991.

School Days absent

Poor 6.4
Near Poor 5.0
Non-poor 4.9

Excellent/very good health ratings
(% of population)
64.0%
74.7%

87.4%

Source: Original analysis of the 1991 National Health Interview Survey by the Center for Health Economics

Research. Access to Health Care Indicators for Policy. Nov. 1992.



TABLE §

RECOMMENDATIONS FOR INDICATORS, BY DESIRABLE CRITERIA, PREADOLESCENT SCHOOL-AGE CHILDREN

Comprehensive Coverage

Potential to track across ages
Clear & Comprehensible
Positive/Negative

Common interpretation

Consistency over time
Reliability/Validity
Geographic Detail
Cost Efficient

Reflective of Social Goals

Adjustable for demographic
characteristics/SES

Relationship to health system
characteristics a potential for
linkage between cause &
effect

Availability for international
comparisons

Hospitalizations for
ambulatory care sensitive
conditions

Death rates total and cause,

aggregatable type

Ages 5-7 8-10 11-14 15-17

Limitations & Restrictions of
Activity, total and by '
morbidity burden

Indicators Condition:
Communicable Diseases,
Iron deficiency anemia,
Blood lead levels
Morbidity burden

Selected indicators represent preventable mortality, preventable morbidity, impact of morbidity on functional status

good
good
negative

yes

yes
yes
yes

high-moderate

high

only at ecological level
(community of residence)

high

good
good
negative

yes

yes
yes
yes
high
high

only at ecological level
(community of residence)

moderate

yes

good
good-moderate
negative

yes (maybe less for
international comparisons)

yes-with standard instrument
yes
poor, with existing data

high-moderate (given periodic
availability of data source)

high
high

moderate

no

good
good
negative

yes

yes

yes

variable
moderate-low
high

variable

high

no

£9

ployrels



TABLE 5a

ADDITIONAL RECOMMENDATIONS FOR INDICATORS, BY DESIRABLE CRITERIA, PREADOLESCENT SCHOOL-AGE CHILDREN

Comprehensive Coverage

Potential to track across ages
Clear & Comprehensible
Positive/Negative

Common interpretation
Consistency overtime
Reliability/Validity
Geographic Detail

Cost Efficient

Reflective of Social Goals

Adjustable for demographic
characteristics/SES

Relationship to health system
characteristics a potential for
linkage between cause &
effect

Availability for international
comparisons '

Major health risks
e.g. unlocked loaded guns in
household, television viewing

good
good
negative
yes

yes
probably
yes

high-moderate

high
high

moderate

no

Sense of well being and
overall health

e.g. ratings of overall health
and self-esteem

Increases comprehensiveness

good
good
positive
yes

yes

yes

yes

high-moderate

moderate (7)

high

moderate

no

Behavior Problems Checklist

poor

good

negative

yes

probably

yes

poor, with existing data

high (given periodic
availability of data source)

high
high

moderate

no

yesH pPIUD

9
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Figure 1

Trends in Hospitalization
by Selected Causes
for U.S. Children Under age 15
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Figure 2
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Figure 3

Hospitalizations for Ambulatory Care Sensitive Conditions per 1,000 Children Under Age 5, 1989
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Figure 4

Geometric mean blood lead leveis (BLLs) for persons aged <75 years, by
age group — National Health and Nutrition Examination Survey (NHANES) Il and
li-Phase 1, United States, 1976-1980 and 1988-1991
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ADOLESCENT HEALTH INDICATORS

INTRODUCTION

A critical first step in identifying a set of indicators for assessing health and well-being is to determine the
possible uses of such indicators. What are the advantages and what are the disadvantages? Above all else, we
must ensure that we "do no harm".

It is reasonable to assume that health indicators measured accurately, regularly, and across a broad spectrum of
the population can be a valuable mechanism for tracking progress toward achieving identified national goals.
Used in this fashion health indicators can help guide program planning, research, and education.

Selected health indicators for children and adults have been used in the above manner for many years. Although
there are many examples, two widely accepted indicators are those used to monitor prenatal care and pregnancy
outcome, and an index used to monitor adult health risk behavior.

Cesarian section rates and percent of women who enter prenatal care in the last trimester are often used as
indicators of the adequacy of prenatal care. Low birth rate, infant mortality, and whether the newborn went to
an intensive care unit have been used as indicators of pregnancy outcome. These indicators meet several
important criteria that have made their use widely accepted: they can be measured routinely and universally
from birth certificates without additional financial cost and they have a high degree of face validity. Health
advocates have used these two sets of indicators to successful lobby for increased governmental funding for
obstetrical and prenatal nutrition programs. Growth of the Women, Infant, and Child (WIC) program during the
period of reduction in funding for social programs that occurred in the 1980s and recent expansion of Medicaid
to cover pregnancy and infant care are good examples of how health indicators can be used to promote health

and well-being.

Another set of indicators has been used to monitor adult health risk behaviors. Developed by the Centers for
Disease Control and Prevention (CDC), the Behavioral Risk Factor Survey includes eight behaviors linked to
the ten leading causes of premature death among adults (1). State data are collected and reports are published by
the CDC. This index provides a mechanism for not only tracking changes in adult preventive behavior over
time, but also for comparing the health of adults among various states and regions.

Most indicators used to monitor adolescent health focus on problem behavior. Use of alcohol, drugs, and
tobacco; adolescent pregnancy, live births, and abortion; and homicide comprise the majority of adolescent
health indicators that are monitored and reported to the public on a regular basis. Contextual factors and health
promoting behaviors are not measured as regularly as are health risk behaviors (2). Probably the two most
widely used indicators of adolescent health are data from the Youth Risk Behavior Surveillance System

(YRBSS) conducted by the CDC and the Monitoring the Future Survey conducted by the University of Michigan

The YRBSS was developed by the CDC in 1988 to "...identify and periodically monitor important health
behaviors among youth"” (3). The survey targets six behaviors: 1) behaviors that result in unintentional and
intentional injuries; alcohol and other drug use; sexual behaviors that result in HIV infection, other sexually
transmitted diseases, and unintended pregnancy; tobacco use; dietary behaviors; and physical activity. Surveys
are conducted through most state departments of education and large local educational agencies. Representative
high schools in the community are chosen and all students in these schools are surveyed. The strengths of the
YRBSS are that it monitors both health risk behaviors and two health promoting behaviors; includes a national
representative sample of youth; and is conducted on a relatively frequent basis. The major problem with the
YRBSS is that it is conducted through state and local departments of education and, thus, is excluded from some
states while other states refuse to include questions on sexuality.

Monitoring the Future is a national survey of high school seniors that has been conducted annually since 1975
by the University of Michigan’s Institute for Social Research (4). Funded by the National Institute on Drug
Abuse, this survey tracks alcohol and drug use attitudes and behavior among high school seniors. These findings
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are reported annually and have served to increase awareness of substance use among adolescents. The strengths

of this survey are that it includes a national representative sample of youth and that the results have become the

standard for tracking adolescent drug usage. The major drawbacks are that it only surveys students who are still
enrolled in school and that it focuses on a relatively narrow range of health problems.

Surveys, such as the National Longitudinal Survey of Youth and the National Health and Nutrition Examination
Survey measure a broad range of health issues including some that relate to adolescents. Since these surveys,
however, are either not ongoing or else are done only periodically their use in developing adolescent health
indicators may be limited. There are various other national surveys, such as the National Hospital Ambulatory
Medical Care Survey and several reproductive health surveys that provide valuable information for constructing
adolescent health indicators (2).

The discussion so far has been on how health indicators are used to monitor conditions selected as high national
priority. Although probably unintended, health indicators can also impact society by setting standards, or at least
influencing the way people think about issues. This can have both a positive and a negative influence on shaping
public opinion and concern. For example, reporting on distinctions among special populations, such as racial
and ethnic groups and adolescents, has had a positive effect on bringing to the public’s attention the fact that our
society is heterogeneous with different health care needs.

If health indicators can presumably have a positive effect on program development and on public perception,
what then are the potential or real ways that indicators can be harmful to adolescents? There are at least three
ways. One is the way that indicators, as described previously, can negatively influence public opinion. For
example, the current use of adolescent health indicators to track problem behavior tends to distract from the
many positive behaviors exhibited by adolescents. In addition, the negative and aggregate manner in which
findings are reported tends to hid the fact that most adolescents are relatively uninvolved in problem behavior
and that most serious problems cluster among only a sub-population of adolescents. The negative implication of
indicators probably serves to further emphasize society’s view that all adolescents have problems. By focusing
on problem behaviors, health indicators fail to help society develop more nurturing attitudes toward youth.

A second way that use of health indicators may be problematic is data can lead to erroneous interpretations,
especially in light of the atheoretical manner that indicators are often constructed. For example, for years the
National Center for Health Statistics has reported children and youth data according to age categories that run
counter to developmental principles. Research on adolescent pregnancy and parenthood, and on other issues, has
been hampered by this approach because data hide critical age distinctions. Thus, combining data of youth 12 to
14 for purposes of reporting is logical and appropriate, while combining data of youth 15 to 19 obscures
important distinctions between school-age and older adolescents.

A third way indicators are problematic is that they can not accurately reflect complex behaviors. Although select
indicators may reliably measure health conditions that have discrete outcomes, such as the rate of low-birth
weight infants, categorical measures are excessively reductionistic. Single health indicators can not possibly
measure complex health issues that have poorly defined antecedent processes or whose meaning is abstract. This
is especially problematic for adolescents in that the health of this population is reflective of factors in multiple
physical, psychological, and social domains. Monitoring the rate of drinking among adolescents is a good
example. Although illegal before age 21, many people in society apparently only become alarmed about
drinking when adolescents are involved in motor vehicle deaths while under the influence of alcohol. By
focusing predominantly on alcohol consumption, indicators as currently reported and used understate the role
alcohol plays in adolescent morbidity and mortality, education and vocational underachievement, and social
dysfunction.

In summary, because of rapid physical, social, psychological, and behavioral changes associated with
adolescence identifying an appropriate set of indicators to measure adolescent health and well-being is a difficult
task. The types of measures that could be tracked are many. Unfortunately, some of the most prominent health
issues affecting adolescents have become highly politicized. In many ways, adolescents are a mirror of our
society in that their behaviors mimic adult behaviors. What we dislike about adult behavior, such as infidelity,
alcohol abuse, drug abuse, and excessive violence and are unwilling to take a strong stand against, we can
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project on our adolescents. Because of the risk that adolescent health indicators can be used punitively, great
care must be taken when selecting the type of issues to measure, the ways in which the data will be analyzed,
and the types of reports that will be produced.

After reviewing the ways in which they can be used, the next step in identifying a set of health indicators is to
provide a working definition of health and to describe special issues of health that relate to adolescents.
Assumptions will be presented that could form the foundation for identifying adolescent health indicators.
Finally, a scheme for organizing health indicators will be presented along with the results of a survey of
national experts regarding their choice of health indicators for adolescents.

WHAT ARE PARAMETERS OF ADOLESCENT HEALTH

Broadly defined, health is the maximal obtainable state of physical and emotional well-being. Health, therefore,
is not an outcome of life, but a major resource for life. Identifying a set of indicators that measure adolescent
health requires an understanding of how health is conceptualized and determined; the fact that health indicators
for adolescents are both an outcome and an antecedent; and that the current nature of adolescent morbidity
necessitates a greater emphasis on prevention.

Health as a State of Equilibrium

Adolescents’ level of health is determined by their current state of physical equilibrium with their internal and
external environment and their potential to maintain that balance. Adolescents need the reserve and resources to
cope with environmental influences and to keep this balance. Physical and emotional disorders; personal
behaviors, such as alcohol and drug use, unsafe sexual practices, and possession of guns; family dysfunction;
and dangerous community and school environment are threats to this equilibrium. Based on this concept, it is
understandable why involvement in multiple health risk behaviors is a greater threat to equilibrium than a single
health risk.

Using this definition, health and factors that promote health, encompass a broad band of issues. From the
medical perspective, health practitioners need to expand their teaching to think more of the role that sociological
factors play in influencing health. From the sociological perspective, health researchers need to broaden their
concepts to include the manner and degree in which medical conditions influence a person’s ability to function
in society. Working groups such as this, that bring together an eclectic collection of health scientists,
economists, social and behavioral scientists, and education specialists provide a good opportunity to take a
comprehensive look at health and the most reliable and valid indices to measure health.

The Dual Nature of Health Indicators

Because of rapid growth and development, adolescent health indicators serve both as an outcome measure of
earlier changes, as well as a measures of how well young people are preparing themselves for a healthy adult
life. For example, whether or not a young adolescent participates in sexual intercourse results, in part, from
earlier psychological factors. This same behavior, however, is also an indicator of future reproductive health. In
addition, some indices might have immediate implications while others affect health only many years later.
Understanding the dual nature of health indices for adolescents is important for determining what measure to
include in a package of indicators.

Even in its simplest form, a set of adolescent health indicators would need to focus on conditions that threaten
current health equilibrium as well as those that threaten future health. In a more expanded mode, the set of
indicators might include factors that precede or even predict conditions that threaten health.

Changing Focus of Health Indicators
Changes in the nature of adolescent morbidity and mortality over the past several decades have resulted in

greater attention directed at health risk behaviors and the prevention of these behaviors. Whereas 30 years ago
most adolescent morbidity and mortality were due to natural causes, today the leading causes of death among
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adolescents are related to preventable, personal behaviors--motor vehicle accidents, homicide, and suicide (5).
Until recently, initiatives have addressed categorical issues, such as alcohol use, unintended pregnancy, and
tobacco use. Although this approach has led to important discoveries and to the growth of special interest groups
for both research and services, it also has had some unfortunate consequences. Specifically, efforts highly
focused on categorical conditions have led to scholarly separatism; attention that is directed at the problem,
rather than on the adolescent as a person or the family and community as an integrated unit; an atheorectical
approach to the analysis of adolescent health; a sensationalism of health risk behaviors that is politically
polarizing and that leads society to perceive the period of adolescence as dominated by problem behavior and
family discord; and an overshadowing of disease prevention at the expense of health promotion.

The measurement of adolescent health behaviors is complicated by several important developmental issues:

1. Some degree of behavioral experimentation is normal and expected. The challenge is how to use
relatively simple indices that distinguish experimental, non-problematic behavior from behavior that is
destructive.

2. The significance of various health risk behaviors varies by developmental age, by culture in which
the adolescent lives, and by political decisions. For example, most health professionals would agree that
sexual intercourse at age 12 is problematic, while intercourse at age 16 may not be problematic
depending on emotional maturity and the other factors. However, within a religiously conservative
community, intercourse at age 16 probably indicates a greater willingness to deviate from community
standards than does the same act in less conservative communities. For most adolescent health risk
behaviors, with smoking one of a few exceptions, there is a lack of clear national priorities for the
goals of prevention. Because of this, the relevance of certain behaviors, such as sexual intercourse and
alcohol use, varies depending on socio-political decisions.

3. Although adolescents identify similar health concerns as do adults, the priority they ascribe to these
issues differs (6). Like adults and health professionals, adolescents are concerned about the leading
morbidities, such as substance abuse and the consequences of sexual behavior. Unlike adults and health
professionals, however, adolescents are even more concerned about problems related to appearance
(i.e., weight and acne), emotional states (i.e., anxiety and depression), interpersonal relationships (i.e.,
how they get along with parents, friends, teachers), school (i.e., school work), and physical complaints
(i.e., headaches, dental problems, etc). If one reason for identifying and measuring health indicators is
to help guide prevention efforts, and not merely to serve as a barometer, than more will need to be
known about how adolescent’s perceive risk and health.

CRITERIA FOR INCLUSION

Based upon the previous discussion, several criteria have been chosen to direct the selection of adolescent health
indicators:

1. The indicators must focus directly on the adolescent, not on indirect enabling or disabling factors of
the family or community. Although these other factors provide important clues to better understand
causality and to direct research, with a limited number of indicators that can ben chosen it is more
important to assess the adolescent directly.

2. The indicators must be justifiable according to either the degree of burden of suffering experienced
by adolescents or else their economic burden to society. Indicators should focus on conditions amenable
to either primary or secondary preventive interventions. With a limited number of indicators that can be
tracked over time, care should be taken to chose only those measures that, if improved, will produce
the most good for the most people.

3. The indicators must be measurable and, to have the greatest impact, must be easily understood by
society. Meeting this criteria will be tricky. The tendency will be to chose indicators that are simple
and universally measured on a routine basis. Because of the complexity of issues involved, there are no
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clear markers of adolescent health that are as easily followed as those for pregnancy and infancy. The
ideal situation would be to measure adolescent indicators annually because of the rapid and substantial
psychosocial changes youth experience. In reality, there will need to be a compromise between
choosing health measures that are relevant and choosing measures that are assessed by existing health
surveys.

4. The indicators must be amenable to reporting by various distinctions that are consistent
developmentally. As a minimum, these should include age, gender, race/ethnic group, and preferably,
family characteristics. Care should be taken to ensure that the package of indicators are balanced and
include health promoting factors as well as markers of health problems.

As a basis for the justification of health indicators, the conceptual framework developed by the Public Health
Service (PHS) in its document, Healthy People 2000: National Health Promotion and Disease Prevention
Objectives was used (7). In this report, the PHS identified 298 health objectives in 22 separate priority areas.
The purpose of having health objectives is to guide public research, education, and services toward reducing
preventable death, disease, and disability. Approximately 70 of these objectives related directly to adolescents
and have been published by the AMA (8).

The PHS Year 2000 objectives are divided into three groups, those that address health status, those that address
risk reduction and health promotion, and those that address health services. Health status measures relate to
current disease, death, or disability; risk reduction indicators relate to reducing the prevalence of risks to health
or to increase behaviors known to reduce such risks; and service indicators are relate to increase
comprehensiveness, accessibility, and/or quality of preventive services and preventive interventions.

The three categories described above were used to organize possible adolescent health indicators. This
distinction serves to both organize the health objectives and to promote integration of efforts among federal and
private health initiatives that might use health indicator data.

Once criteria and organizational structure were identified, the next step in identifying a set of adolescent health
indicators was to use current epidemiological data and data on health services to identify a list of possible
measures that could be included in each category (see Tables 1-3). This list was compiled by reviewing existing
papers and source books that describe markers of adolescent health and well-being. The most commonly used
markers were included in the list.

INSERT TABLES 1-3 HERE

Next, a group of national experts was asked to rank order the markers in each of the three categories as to how
useful each was as a health indicator. Experts were chosen who represented a range of professional disciplines.’
The average rank order for each category was computed. Indicators that were closely aligned were collapsed to
produce the final listing (see Table 4).

INSERT TABLE 4 HERE)

CONCLUSION

A paradigm based upon the PHS Year 2000 Health Objectives was used to select groups of indicators for
tracking adolescent health. This approach produces three types of indicators: health status measures, risk
reduction and health promotion measures, and health services. Based upon the rankings of a national group of

'The Expert Panel consisted of Charles Irwin, M.D., Anne Petersen, Ph.D., Barbara Ritchen, R.N.,
M.S.N., John Schowalter, M.D., Barbara Starfield, M.D., and Laurie Zabin, Ph.D.
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experts, a small number of indicators was selected for each of the three categories. The recommended health
indicators for adolescents are:

Health Status: The number of teens seen in emergency rooms with an intentional or unintentional
injury.

Risk Reduction and Health Promotion:
The rate of teens who drink alcohol daily;
The rate of teens who drove a motor vehicle after drinking during the past month;
The rate of teens who carry a weapon to school.

Health Services:
The rate of teens with completed immunizations;
The rate of teens who have a primary health care provider.

These indicators emphasize the importance of violence and injury to the health and well-being of adolescents and
to society. They also underscore the causative role of alcohol in adolescent morbidity. Completed immunizations
and having a primary health care provider are rather straightforward and traditional health service indicators that

have inherent validity.

For the most part, these six indicators are already monitored on a regular basis currently. The number of teens
seen in emergency rooms for injury is measured by the National Ambulatory Medical Care Survey (9). This
annual survey, which was first done in 1992, includes data from a national probability sample of emergency
rooms. The risk reduction and health promotion indicators can be obtained from the YRBSS and the Monitoring
the Future Survey (3,4). The health service indicators can be obtained from the National Medical Care
Utilization and Expenditure Survey and the National Health Interview Survey (10,11). Taken together, these
indicators produce a well-rounded picture of adolescent health and well-being.
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Table 1: Health Status Indicators

1. Rate of teens who are obese

2. Rate of teens who diet frequently

3. Rate teens who have iron deficiency anemia

4. Rate of teens with genital gonorrhea infections

5. Rate of teens who have had a pregnancy

6. Rate of teens seen in emergency rooms with a self-inflicted injury or overdose

7. Number of teens seen in emergency rooms with alcohol or drug related injury

8. Rate of teens who die from an alcohol-related motor vehicle crash

9. Days missed from school/work during the past year

10. Rate of teens with a chronic condition that results in some loss of ability to conduct normal
physical, social, or recreational activities

11. Days hospitalized during the past year for conditions with preventable relapses, such as asthma and
diabetes mellitus

12. Mortality rate, broken down by cause of death

13. Rate of victimization of violent crime

14. Percent of teens treated for emotional or behavioral problems in the past 12 months

15. Percent of teens who had an accident, injury, or poisoning in the past 12 months

16. Percent of teens with indicators of anxiety or depression
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Table 2: Risk Reduction and Health Promotion Indicators
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. Rate of teens who smoke daily

. Rate of teens who drank alcohol during the past month

. Rate of teens who drink alcohol daily

. Rate of teens who drove a motor vehicle after drinking during the past month
. Rate of teens who disapprove of tobacco, alcohol, and drug use

. Arrest rates for alcohol or drug related violations

. Rate of illicit substance use during the past month

. Rate of teens between who have had sexual intercourse

Rate of teens who used a condom at last intercourse

. Rate of teens who carry a weapon to school

. Rate of teens who participate in daily school physical education

. Rate of teens who consume three or more servings daily of foods rich in calcium
. Rate of teens who have at least one meal a day with their parent

. Rate of teens who have discussed AIDS with their parents

. Rate of teens who participate in an extracurricular activity

. Rate of teens who value sexual restraint
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Table 3: Health Service Indicators

W=
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. Rate of teens with completed immunization (Dt booster, second MMR, HBYV vaccine)

. Rate of teens who had a routine (preventive service) visit in the last year

. Rate of teens who had a dental exam during the past year

. Rate of teens who have a primary health care provider or a clinic that serves as a "health care

home"

. Rate of teens who know that they can receive confidential health services related to reproductive

health; physical or sexual abuse; and alcohol and drug problems
Rate of sexually teens who had pelvic exam (females) or genital exam (males) during the past year
Rate of teens who used psychological services during the past year
Rate of teens who are screened about sexual behavior

10.Rate of teens who are screened about use of tobacco products
11. Rate of teens who are screened about use of alcohol and other drugs
11. Rate of teens who are covered by either public or private health insurance
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Table 4: Top Rankings by Category of Indicators

Ranking
#1

#2

#3

Ranking

#1 (tie)

#2 (tie)

Ranking

#1 (tie)

#2

Health Status
Number of teens seen in ER with an intention or unintentional injury

Mortality rate, broken down by cause of death, including deaths from alcohol-related motor
vehicle crash

Rate of teens who have had a pregnancy

Risk Reduction and Health Promotion

Rate of teens who drink alcohol daily.
Rate of teens who drove a motor vehicle after drinking during the past month.
Rate of teens who carry a weapon to school

Rate of teens who smoke daily
Rate of teens who had unprotected sexual intercourse at last episode

Service

Rate of teens with completed immunizations
Rate of teens who have a primary health care provider

Rate of teens who have had a preventive service visit during which time they were screened
for sexual behavior, use of tobacco products, and use of alcohol and other drugs.



Child Health 82

10.

11.

REFERENCES
Marks, JS, Hogelin, GC, Gentry EM, Jones JT, Gaines KL, Lorman MR, Trowbridge FL. State-
specific prevalence estimates of behavioral risk factors. Am J Prev Med 1985; 1:1-8.

Researching the Family: A Guide to Survey and Statistical Data on Families.
Zill N, Daly M (eds). Child Trends, Inc: Washington, DC, 1993.

Kann L, Warren W, Collins JL, Kolbe LJ. Results from the national school-based 1991 Youth Risk
Behavior Survey and progress toward achieving related health objectives for the national. Pub Health
Reports 1993; 108 (suppl) 1:47-67.

Johnson LD, M’Malley PM, Bachman JG, Schulenberg J (1993). The aims, objectives, and rationale of
the Monitoring the Future study. Monitoring the Future Occasional Paper No 34. Ann Arbor, MI).

Gans JG, Blyth DA, Elster AB, Gaveres LL.. America’s Adolescents: How Healthy Are They?
American Medical Association: Chicago, IL 1990.

Millstein SG. A view of health from the adolescent’s perspective. In Promoting the Health of
Adolescents: New Dimensions for the Twenty-First Century. Millstein SG, Petersen AC, Nightingale
EO (eds). Oxford University Press:

New York, 1993, pp 97-118.

Healthy People 2000: National Health Promotion and Disease Prevention Objectives. U.S. Public
Health Service: Washington, DC, 1990.

Healthy Youth 2000: National Health Promotion and Disease Prevention Obiectives for Adolescents.
American Medical Association: Chicago, IL, 1991.

Nelson CR, Stussman BJ. Alcohol-related and drug-related visits to hospital emergency departments:
1992 National Hospital Ambulatory Medical Care Survey. Advance Data 251, 1994.

Bloom B. Health insurance and medical care: Health of our nation’s children, United States, 1988.
Advance Data 188, 1990.

Butler JA, Winter WD, Singer JD, Wenger M. Medical care use and expenditure among children and
youth in the United States: Analysis of a national probability sample. Pediatrics 1985; 76:495-507.



Indicators for Infant, Child, Preadolescent
and Adolescent Health

Discussion

Prepared by Michael D. Resnick, Ph.D.
Associate Professor of Public Health and Pediatrics,
Director of Research,

Division of General Pediatrics and Adolescent Health,
Director, National Adolescent Health Resource Center
University of Minnesota

November 17, 1994



Child Health 84

I am struck by the assemblage of talent in this room as well as the weightiness of the task of
developing a meaningful set of social indicators for the population. The task, I believe, is to develop the tools
that permit the painting of a portrait of America. We are here to assess the utility of different colors and
brushes recommended by our topical authors. I am also mindful that while at this point in the evolution of
scientific knowledge and method we are compelled by the rhetoric of numerality, there is behind the statistical
portraits many faces, and the complicated contexts of their lives.

The users of this set of indicators will be formidably diverse - advocates, detractors, royalty and
revolutionaries. Policy makers and pundits will use and misuse the fruits of these labors. Our most important
constituents are those who seek through honest and concerted action, to promote and preserve the health and
well-being of the people - all the people. We must feed their actions with information that is practical enough
to be of utility, and also imaginative enough to capture something essential about the human experience and
endeavor.

I imagine two contrasting points: the biologist who reduces us as living creatures to seven essential
indicators: those of excretion, growth, irritability, locomotion, nutrition, reproduction and respiration.. On the
other hand is the work of Stephen Boyden, the professor of human ecology at the Australian National University
who wrote Western Civilization in Biological Perspective. In that work, he described the psychosocial
indicators of life that are conducive to good health. He based his assessment on what was provided by
hunter-gatherer societies, the social form in which Homo Sapiens have spent most of their evolutionary history.
He suggests that this set of social indicators provides clues as to the universal health needs of the human
species. These include an environment and lifestyle that provide a sense of personal involvement, belonging,
responsibility, challenge, satisfaction, comradeship and love, pleasure, confidence and security.

What is clear is that to a growing number of observers, post-modern life no longer offers these
qualities. And the growing absence of these elements in the lives of young people in particular is something
that undermines their resilience and capacity to cope with the personal difficulties and hardships of everyday
life.

Perhaps what we are looking for the most, is a set of social indicators that not only monitor trends in
dying, distress, disability and discomfort, but indicators of sparkle, satisfaction and well-being - plus the
elements that contribute to the uplifting or the stifling of the human spirit.

We have an excellent surveillance and monitoring system for human health when it comes to outbreaks,
infection, and poisoning (including tainted ice-cream from my home state of Minnesota). But despite our
increased knowledge about psychosocial etiologies of threats to the health of our young, we lack any kind of
coherent, early response mechanism. We mobilize disaster relief when there are thirty deaths from a flood or
tornado. But damage due to poverty, despair, hopelessness, or violence is declared a function of individual
choice without attention to the influencing context within which it occurs.

My hope for this set of social indicators for infants, children, pre-teens, and adolescents is that they
will function like the DEW line of the 1950°s: the Distant Early Warning system against incoming threats to
the nation. Our DEW line of the 1990’s and beyond needs to reflect our deep understanding of contemporary
threats to the well-being of young people, and a commitment to respond vigorously when public health disaster
or sociological emergency is evident. I wish us well in this most urgent task.

The paper on prenatal and infant health indicators is by Paula Lantz of University of Michigan’s School
of Public Health and Melissa Partin of the Minnesota Department of Health. This is a careful consideration of a
wide range of sources of indicators for our pre-born and youngest people. Their focus is on measures of infant
mortality which is divided into neonatal and post-neonatal mortality rates; low birth weight; and prenatal care
utilization. Our major sources are vital registration, medical records, and survey research data.

Vital records data almost completely cover births and deaths, data collection methods and forms are
similar across regions, although some specific data elements such as gestational age, obstetric complications,
medical interventions during pregnancy and substance use during pregnancy are often inaccurate or incomplete.
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Data quality concerns are highest about information on causes of death, and race identification on death as well
as birth certificates.

Medical records data are a powerful source of information not available through vital records or survey
self-report, although procurement of such data can be difficult, as is the matching of prenatal care, maternal and
infant hospital data, and subsequent health data for both.

Surveys offer a rich array of variables not captured in either previous source, but consistency, validity,
and variations in measurement are often problematic.

The authors recommend that national and state infant mortality rates be produced by race or ethnicity,
and maternal age. Cause-specific infant mortality rates should be produced annually, with analyses over time
identifying trends in levels and patterns of infant mortality.

Low and very low birthweight data are continuously derived from vital records. Periodic data sources
include medical records matched with samples of births; social surveys such as NSFG and NLSY and others.

Birthweight data suffer from under-reporting of extremely low birthweights (i.e. under 500 grams) and
reporting bias linked to maternal social characteristics Better data on gestational age are needed to allow best
possible use of birthweight and outcomes information.

Prenatal care data are also continuously derived from vital records, with periodic information available
from other major national surveys which permit deeper level analyses. Measures of prenatal care have improved
in documentation of the timing and quantity of prenatal care obtained by mothers, but little attention has been
paid to the distribution and content of those visits. Problems of respondent self-selection and measurement of
gestational age persist. Indeed, of the three indicators discussed: infant mortality, low birthweight and prenatal
care, it is the latter that is most in need of overall improvement.

The authors describe other indicators useful in the assessment of prenatal and infant well-being,
including fetal mortality rates, maternal health during pregnancy, APGAR scores, congenital anomalies, infant
morbidity, and measures of growth and development. For all indicators, Lantz and Partin emphasis the
fundamental importance of the translation of this information into best programs, policies and practices that
promote health and well-being. Indeed, this is a continuous theme throughout all of these papers on social
indicators for the young.

Barbara Wolfe and James Sears, both of the University of Wisconsin-Madison write on health
indicators for pre-school children, ages 1-4. Their discussion is framed in terms of child poverty rates, and the
national shame of non-coverage of many children by either public or private insurance. They pose three criteria
for assessing the utility of current health indicators, including variability, validity, and reliability. Common
indicators include global health status, medical care utilization, impairments, and other medical conditions.

Health status includes overall rating of health, description of engagement in usual activities - which
needs to be linked to reasons for those limitations, and anthropometric measures. Medical care utilization
typically queries on service use over a specified time frame, and typical sources of care. Insurance coverage
which should include extent, nature and stability of coverage, and immunization history, particularly from
administrative data rather than parental report are potentially useful measures.

Impairments include sensorimotor and developmental issues. Measurement of acute and chronic
conditions is limited by issues of recall, variations in severity, and under-reporting when there is no provider
contact.

The authors note the importance of environmental or contextual factors which is refreshing to hear
from a department of economics. They focus on child care and measures of safety and unintentional injury both
of which are relevant to health assessment, and under-scrutinized in most data collection.
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For all suggested indicators, the analyses with greatest utility for action and intervention are those that
disaggregate results by income, race and geography. In this lies the greatest potential for the targeting of
programs and policies.

Barbara Starfield of the Johns Hopkins University discusses health indicators for preadolescent children.
She frames her discussion in terms of specific health indicators, and health status profiles which are aggregated
across multiple domains. Indicators such as mortality, morbidity, years of life lost are widely available,
internationally comparable by and large, but often translate into categorical programs that address specific
subparts of much greater, interrelated issues. In the words of writer H.L. Mencken, for every complex and
difficult problem, there is always an answer that is simple, easy and wrong. Analysis of health profiles can
escape this problem, but instrumentation for such assessment is only in its childhood or adolescence as far as
psychometric assessment is concerned. Problems of comparability across instruments are commonplace, and in
the case of some of these instruments, behavioral dependent variables abound with a stunning absence of
independent variables. (One health services researcher was heard to lament: "What, questions don’t have

answers anymore??")

Starfield reviews the array of sources of health indicators, including vital statistics, hospital discharge
data, interview, and clinical examination data, the latter of which may include laboratory test results. She notes
poor reliability of examination data, including when conducted by physicians where there is only about 15%
concordance between two physician raters on the presence or absence of abnormalities. This fact caused me to
temper my disbelief of Saxon Graham’s old epidemiological finding of 25 years ago that 33% of men misreport
whether they are circumcised. By Starfield’s data they are doing pretty well.

Do look at her Table 5: it utilizes thirteen criteria for assessing the utility of measures of service
utilization, death rates, activity restrictions, and indicators of health conditions. On the basis of this, she
recommends these indicators for preadolescents:

%death rates in total, and dichotomized as deaths from accidents and injuries, vs. medical causes.
% activity limitations, both total and by morbidity burden.

%hospitalization for conditions sensitive to primary care, and

%indicator conditions including communicable diseases, iron-deficiency anemia and elevated blood lead
levels, and morbidity burden. A few words on the latter point. Aggregated measures of morbidity, the
extent and severity of morbidity are critical informational elements as we move toward systems of care
that are paid or reimbursed on the basis of their assessed ability to maintain and promote the health
status of a defined population. In programs in health administration such as the one I teach in at
University of Minnesota, training in epidemiological methods and measurement is predicated on the
assumption that Integrated Service Networks or other large scale corporatized entities will be held
accountable for quantified measures of the health status and functional effectiveness of their clients.
Indices of diagnosed morbidity will prove to be an important component of these information systems.
Important also will be Starfield’s last recommendations, which are measures of health-influencing
behaviors or conditions, such as availability of loaded firearms in the homes, and extent of television
watching. Lest any of you raise an eyebrow at the idea of TV-watching as an early warning indicator,
remember that we are first, absolutely first among ten industrialized nations in the percentage of
thirteen year olds who watch five or more hours of TV per day. By the time a child reaches six years
of age, on average they will have already seen more television than they will spend talking with their
father for the rest of their life. We also know that one of the best predictors of academic performance
in the 4th of 5th grade is whether the TV was on during family mealtimes during the preschool and
kindergarten years. (En guarde! apologists for the media)

All of these indicators should be collected with the intent of analyzing and comparing findings by
gender, race, geography, and social class status.
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Art Elster of the American Medical Association’s Department of Adolescent Health writes on health
indicators for adolescents. He immediately sets forth as a criterion for health indicators their utility for
purposes of advocacy, program, policy, and practice change. In the adolescent health arena, most reported
indicators focus on health risk behaviors, with far less attention to social context, pro-social and health
promoting behaviors - evidenced by the CDC’s Youth Risk Behavior Survey, and Monitoring the Future from
the University of Michigan.

This skew in our attention perpetuates a view of adolescence as riddled with problemness; it invites
exaggeration of the perceived prevalence of distressed and destructive young people, and may inadvertently
promote fear and hostility toward adolescents in general. Narrowness of perspective also invites sensationalism
and over- focus on segregated problems rather than the adolescent as a purposeful actor living in the context of
family and community.

Elster’s conceptual frame for proposing needed health indicators is that threats to adolescent health
emanate from the complex interplay of biological, psychological and sociological factors, with a growing
eminence of social etiologies. Experimentation is normative, and normative definitions vary across communities
and contexts. Adolescents also view the concepts of health risks and risky behaviors differently than adults, so
moreso than with any other age group, the meaning of behaviors is critical. (Parenthetically, I applaud NICHD
for its RFA on the meaning of unintended pregnancy, because it will engender research that helps us know what
young people themselves think about sexual intercourse, intimacy, contraceptive use, and pregnancy.)

Elster argues for the selection of adolescent health indicators that are modifiable and amenable to
action, understandable by those making decisions with and on behalf of adolescents, and analyzable along
developmental lines, avoiding the lumping of, for example, 15 to 19 year olds which homogenizes middle and
late adolescence. Remember, the distinctiveness of being nineteen years old is that this is the only year that you
can live your philosophy of life: before 19 you haven’t developed one, and after 19, you have to compromise
too much with reality. Elster also reminds us that analysis of discrete, single health risk behaviors tends to
obscure the co-occurrence of many behaviors, and their meaningful associations with relevant indicators of
gender, class, culture, and functional effectiveness in other areas of adolescents’ lives such as education, family
and peer relationships, and work.

The recommended domains for assessment include health status, risk reduction, and health promotion
measures. These would include, for example, measures of emergency room utilization due to injury, mortality
by cause of death including alcohol-related fatalities, pregnancy rates, injury prone behaviors, tobacco use,
unprotected intercourse, preventive service utilization.

Conclusion:

My optimism about the goals and process of this conference is that with a lot of effort and a bit of
luck, the recommendations of this group may translate into actual data collection, and the availability of
information that reflects the needs of young and very young people. I envision the means to paint a portrait of
infants, children and youth that more closely reflect their physical, social, and economic realities at millennium.
Our real goal is the statistical metaphor of Goodness of Fit: we want to maximize the fit between the health
needs of these populations, and the indicators we collect that reflect those needs, their causes, and solutions. I
have no doubt that large scale health care entities in the context of managed competition will look at these
indicators and evaluate their utility for monitoring and assessing the health of populations for which they are
accountable. We will help them to understand that as we move on the continuum of prenatality to infancy, to
childhood, preadolescence and adolescence, we need to increasingly incorporate measures of the objective and
subjective social environment, because of intimate connectedness with health status, well-being, health
promotion, health demotion, or destruction.

Creating the tools that paint the portrait also shape the agenda for advocates and policy makers. There
can be much ripple effect from our efforts here, as well there should be. I want to conclude with a beautiful
story, as told by Elie Wiesel. It is a parable that teaches that whatever the question is, the answer is always in
your domain. Once upon a time there was an emperor, and the emperor heard of a very wise woman. The
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wise woman was known for her powers. She knew how to listen to the wind, and interpret its melody. She
knew how to describe the symphony of the stars. She understood the language of the birds. She knew
everything. So the emperor said "Get her." They brought the wise woman to the emperor.

Emperor to the wise woman:

"Is it true that you understand the language of the birds?"
"I think so."

"Is it true you know how to read the traces the wind leaves on the sea?"
"I think so."

"Is it true you know the symphony of the stars?"

"] think so."

“In that case," says the emperor, "I also heard that you know how to read
someone else’s mind. Can you read my mind?"

"I think so."

"In that case," says the emperor, "I have in my hands behind my back,

a bird. Tell me: is it living...or dead?"

And the wise woman was afraid. Maybe the bird was still living, and then the emperor - in
order to prove a point - would kill the bird. So she waited for a very long moment,
and then smiled, looked straight into the eyes of the emperor and said,

"Majesty, the answer is in your hands."

Thank you.

Michael D. Resnick, Ph.D.
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University of Minnesota
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INTRODUCTION

A national consensus has recently re-emerged regarding the importance of education, fueled in part by
a perception that our schools are not doing an adequate job of preparing an educated citizenry for the 21st
century. At the same time, national attention has been riveted on notions of outcome accountability for a
variety of reasons ranging from frustration with the regulation of inputs to hopes that a reliable accountability
system might provide persuasive evidence of the effectiveness of interventions for children and their families
(Schorr, 1994). As a result, indicators that assess and track the school readiness and schooling of our nation’s
children are likely to become a particularly salient component of any effort to construct national indicators for
children. Indeed, they will likely be used not only to track children’s well-being, but also to assess the success
or failure of our recent national experiment in school reform. A recent report from the Department of
Education, Education Counts: An Indicator System to Monitor the Nation’s Educational Health (NHES, 1991)
states that "if the broad reform movement is to succeed, the United States must develop a comprehensive
educational indicator information system" (p. 6).

The development of this system is beyond the purview of this paper. Indeed, its indispensability for a
successful school reform effort is highly questionable. Indicators, in general, seldom offer appropriate tools for
purposes of evaluation. On the other hand, an accepted and valid set of indicators can be a highly effective
device for public communication and a significant lever for change. As such, efforts to construct a set of school
readiness indicators that expand the richness, depth, and rigor of our understanding of children’s well-being,
and enables us to chart their educational progress from the child care through the middle school years, warrant
substantial attention.

OUR APPROACH TO IDENTIFYING INDICATORS

A disclaimer is in order at the outset. Our training as developmental psychologists and our experience
with program evaluation have prepared us to capture the contexts and complexity of children’s lives, to search
for explanations of the trends that characterize these lives, and to mistrust data that get far removed from the
observational methods that our fields have labored long to develop and refine. Indicators, in contrast,
emphasize simplicity, are designed to monitor rather than to understand children’s development, and, by design,
do not rely on labor intensive data collection methods.

We have, as a result, adopted an approach to the task of identifying indicators that draws upon our
conceptual understanding of what to measure and then considers how best to quantify these concepts in the form
of indicators. Specifically, we draw upon our knowledge of the developmental and evaluation literatures to
identify dimensions of family and child well-being relevant to child care and early schooling that are most
predictive of positive child outcomes in the short and long-term. We then discuss the implications of this
empirical evidence for indicator data. In effect, we start with the goal of developing a set of indicators that
measures the "right things", as noted by Brandon (1992).

In some instances, this approach points to a critical facet of development, such as "approaches to
learning,” for which no reliable indicator-type data sources presently exist. We hope, however, that our
conceptual starting point will guard against the temptation to identify straightforward, easy to collect indicators
that may be useless for policy purposes, or even misleading. We are particularly concerned about the tendency,
over time, for indicators to take on a life of their own; to reify--rather than simply to reflect--the important
parameters of child and family well-being. The strength of indicators is that they focus attention on critical
issues. But, if we focus attention on the wrong issues, or on unreliable sources of information about the right
issues, then we run the risk of misdirecting both public attention and public policy.

Consider the assessment of child care quality--the aspect of child care that is most strongly predictive of
children’s well-being (in contrast to use, type, or duration of child care). Several large surveys (e.g., National
Household Education Survey, National Longitudinal Survey of Youth) have asked parents to report on quality
features of their child care arrangements (e.g., staff-child ratios, total numbers of children, and staff
qualifications). The reliability and validity of these reports, particularly for group care arrangements, are
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entirely unproven, and, for retrospective reports, are most likely very poor. Rather than propose an indicator
based on parent reports of quality, we suggest searching for other child care indicators that can be accurately

assessed.

In the domain of educational outcomes, we face a special challenge posed by the strong association in
the United States between educational achievement and the demographic characteristics of the families whose
children are being assessed, particularly their levels of maternal education. As a result, indicators of academic
achievement could easily allow a state or school district to proclaim that its particular brand of education reform
is especially effective--or to be subjected to criticism as ineffectual--when changing community demographics,
rather than improved educational programs, could account for aggregate improvements or declines in school
performance indicators. We strongly recommend that any sub-national or longitudinal reporting of educational
outcomes be accompanied by information about (or adjustments for) the socio-economic status and ethnic
composition of the population under consideration to guard against such misattributions.

SCHOOL READINESS

The concept of school readiness is central to each of the sets of indicators that are addressed in this
paper and thus offers an appropriate point of departure. We care about school readiness because, as a nation,
we are becoming increasingly concerned about the fact that children enter kindergarten with widely differing
levels of preparation and, therefore, differing levels of functioning (see Bradburn, 1994). This causes us, on
the one hand, to look backwards at variation in the resources and experiences to which children are exposed
prior to school entry. Child care is included in this paper because it is now perceived as an environment that,
among other goals, should help to prepare children for school. We also look ahead to children’s differential
progress through the school system which is now viewed as a function, in part, of their uneven status at school
entry. Thus, the middle childhood years are included because this is presumably a useful point at which to take
stock of the adequacy with which we have prepared children for school.

Conceptualizing School Readiness

Although any one of these premises is open to debate (e.g., child care should be a place where children
play, free of the pressures of being prepared for school), we have chosen not to delve into the intricacies of
these controversies. We cannot, however, so quickly by-pass the controversy that has surrounded the current
state of knowledge and debate about the concept of school readiness itself. In practice, the selection of
indicators involves the selection of social goals. Moreover, because of the political significance of social
indicators, we are appropriately cautioned to assure that they are accepted and readily understood by the public
(Moore, 1994).

Efforts to conceptualize school readiness, while widespread, are in their infancy and characterized by
controversy. Two important tensions, with relevance to constructing indicators, are particularly prominent.
The first concerns the distinction between school readiness and learning readiness. School readiness is generally
approached as a school entry measure--a fixed standard of development sufficient to enable children to fulfill
school requirements and to absorb the curriculum content (Kagan, 1994). This stands in contrast to concepts of
learning readiness that acknowledge the fluid and cumulative nature of development, and typically adopt a more
idiosyncratic, than normative, perspective. This is possible, in part, because concepts of learning readiness are
not tied to a specific set of institutional requirements or expectations. Indeed, some assert that all children are
born ready to learn even though not all are ready for school.

The second tension exists between the prevailing emphasis on children’s readiness for school (the child
outcome focus) and the relative inattention that is presently being paid to the extent to which schools are ready
for the children they are now receiving and responsible for educating (the institutional focus). This tension
derives from the concerns of many that assessments of young children’s readiness will be misused to "blame”
children and their families for low levels of early learning when, in fact, at least a portion of responsibility
should lie with schools that vary in the extent to which they are receptive places for young children with
differing characteristics and backgrounds (see Love, Aber, & Brooks-Gunn, 1994). Stated more constructively,
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efforts to promote the early success of children in school surely entail offering children beneficial early inputs
and experiences (ranging from good nutrition to good books) and assuring that the classrooms and teachers they
first encounter are receptive and affirming of their backgrounds, capabilities, and interests.

For the task at hand, we have been asked to focus on indicators that pertain directly to child outcomes
and children’s well-being (and to avoid indicators of institutional or jurisdictional performance). We strongly
recommend, however, that a comprehensive effort to develop childhood indicators include indicators of schools’
readiness for the diverse populations of young children they must now educate.

Measuring School Readiness

The status of efforts to develop measures of school readiness is rudimentary, at best. And, they too,
are immersed in controversies such as the appropriateness of such assessments for language minority children,
and their role in determining school entry and tracking for very young children. This is murky and value-laden
territory.

Yet, charged by the President and the 50 state governors in 1990 to assure that "by the year 2000 all
children in American will start school ready to learn" (a goal that was lent the weight of law with the recent
passage of the Goals 2000 legislation), a number of states have been designing and implementing their own
readiness assessment systems. At the national level, the National Center for Education Statistics is supporting
the development of a new assessment of readiness through the Early Childhood Longitudinal Survey (ECLS)
(West, 1992). One of the primarily rationales for this survey, which is projected to go into the field in 1998, is
"the scarcity of data on children’s preparation for school, their transition into school, and their progress through
the primary and elementary grades" (Bradburn, 1994). Focusing primarily on children in kindergarten through
fifth grade, the ECLS includes a cohort of Head Start children. Although, as a longitudinal survey, the ECLS
will not provide an on-going source of indicator data, it does offer a rare opportunity to develop indicators of
school readiness, early schooling and child care, including quality of care for center-based arrangements.

In addition, the Office of Educational Research and Improvement (OERI) in the U.S. Department of
Education is being reorganized to better fulfill its mission, which includes monitoring the state of education.
The new OERI is structured around five national research institutes, including the National Institute on Early
Childhood Development and Education and the National Institute on Student Achievement, Curriculum, and
Assessment (OERI, 1994). The domain of readiness, schooling, and child care indicators bears directly on the
agendas of these new institutes. Given the importance of data from the Department of Education for the
indicators that we discuss, some coordinated planning would be highly desirable.

Most recently, the second author and his colleagues (Love, Aber, & Brooks-Gunn, 1994) have
proposed an assessment system to help schools, communities, and states determine how effectively they are
supporting and promoting children’s school readiness. This system is designed to be implemented by most
school districts in the context of their kindergarten registration procedures. If fully implemented, it too would
offer a rich source of indicator data at district, state, and national levels of aggregation.

Absent the ECLS and the assessment system proposed by Love et al., we must fall back on current
conceptualizations of school readiness and adapt them to our present purposes. Most fundamentally,
conceptions of school readiness acknowledge the vast amount of school-relevant learning that occurs long before
formal instruction is introduced at school entry. Empirical documentation of the significance of early learning
has focused on early literacy acquisition (Hakuta, K., & D’Andrea, 1992; Snow, 1983), but growing evidence is
now revealing the importance of early experience for numerical knowledge, as well (Case & Griffin, 1990;
Griffin, Case, & Sandieson, 1992; Siegler & Robinson, 1982). Beyond the acquisition of early concepts and
knowledge (e.g., the alphabet and the number line), a large literature has documented the many ways in which
children’s home environments instill the behavioral and motivational repertoires that enable children to enter
school eager and ready to learn (Entwisle & Alexander, 1990; Stipek, 1988). Accordingly, a central challenges
is that of deciphering those aspects of children’s pre-school experiences that will provide a valid portrait of their

preparation for school.
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Once a child enters school, the assessment of readiness has received more attention, compared to the
pre-school period. Of particular relevance to our task is the work of the Goal 1 Technical Planning Group of
the National Education Goals Panel (December, 1993). The Planning Group has identified five dimensions that
encompass the wide range of abilities and experiences on which early learning and development depend. Each
dimension includes a number of criteria for assessment. These are:

Physical well-being and motor development:
] Physical development (rate of growth and physical fitness)

] Physical abilities (gross and fine motor skills, oral motor skills, and
functional performance)

Social and emotional development:

° Emotional development (feeling states regarding self and others, including
self-concept; the emotions of joy, fear, anger, grief, and so forth; and the
ability to express feelings appropriately, including empathy and sensitivity to
the feelings of others)

L] Social development (cooperation, understanding the rights of others, ability to
treat others equitably, ability to distinguish between incidental and intentional
actions, willingness to give and receive support, ability to balance one’s own
needs with those of others, creating opportunities for affection and
companionship, and ability to solicit and listen to other’s points of view)

Approaches toward learning:

L] Predispositions (gender, temperament, cultural patterns and values)

L] Learning styles (openness to and curiosity about new tasks and challenges,
task persistence and attentiveness, a tendency for reflection and interpretation,
and imagination and invention)

Language usage:

] Verbal language (listening, speaking, social uses of language, vocabulary and
meaning, questioning, creative uses of language)

L] Emerging literacy (literature awareness, print awareness, story sense, and
writing process)

Cognition and general knowledge:

L] Knowledge (physical knowledge, logico-mathematical knowledge, and social-
conventional knowledge)

L] Cognitive competencies (representational thought problem solving,
mathematical knowledge, and social knowledge)

In this paper, we narrow the lends to encompass the final three dimensions. See papers by Wolfe,
Starfield, Aber, and Love (this volume) for discussion of the other dimensions.
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Indicators of School Readiness

Drawing upon the National Education Goals Panel’s (NEGP) conceptualization of readiness and the
research literature on this topic, we suggest that indicators of school readiness focus on (1) Exposure to reading
at home, (2) Exposure to pre-numeracy experiences at home, (3) Approaches to learning, (4) Emergent literacy
and numeracy development, (5) Proportion of kindergartners deemed "unready” for kindergarten, (6) Parental
attitudes and expectations, and (7) Access to some instruction in the child’s native language. The home
environment provides the focus for this section of the paper; children’s child care environments are discussed in
the next section. Table 1 presents the proposed list of school readiness indicators, distinguishing between those
that are currently available and those that need to be developed.

Exposure to Reading at Home. Children’s pre-literacy interactions in the home have been found
repeatedly to differentiate children who are readily able to acquire age-appropriate information at school entry
from those who are not. Specifically, a large and sophisticated literature has documented the predictive role
that children’s exposure to environments that are rich in discourse and literacy experiences plays in their reading
levels at kindergarten and first grade (Dickinson & Beals, 1994; Goldenberg, 1987). The extent to which these
experiences are provided to children is, in turn, affected by maternal education and parents’ views about how
children learn to read, write, and use numbers. Opportunities to acquire literacy skills at home, nevertheless,
provide a highly valid proximal indicator of educationally significant early experiences.

Some of the most important aspects of these opportunities would be difficult to capture with indicators,
including the extent to which parents depart from simply reading the text to engage children in conversations
about the text and the extent to which children are encouraged to talk about past and future events. But, the
number of books in the home, particularly the number of children’s books, and parents’ reports of time spent
reading children’s books to their children have been found to offer reasonable proxies for the home literacy
environment.

Current indicators could be developed from the National Household Education Survey:93. This
telephone survey of a representative sample of households with 3- to 7-year olds, sponsored by the Department
of Education and first implemented in 1991, asked parents a series of questions about home activities that are
relevant to the early reading environment. These include:

whether the child pretends to read

number of children’s own books in the home

frequency of reading to the child

frequency of storytelling

rules governing content and hours of children’s television viewing (may bear
on opportunities for reading experiences at home)

Factor analyses of data from the 1991 wave of the NHES, carried out by Zill and colleagues (Zill,
Stief, & Coiro, 1992), identified four scales focusing on (1) activities with the child at home, (2) activities with
the child outside the home, (3) educational materials in the home, and (4) rules about television viewing. The
scales show good internal consistency and may offer an alternative to reliance on individual items.

This (or similar) information will be obtained in the NHES:95, and we understand that the NHES may
be planning a parent component in the 1996 wave. Subsequent assessments will occur at 2-year intervals. The
child well-being module of the SIPP (in the field) also asks parents of infants through 5-year olds about the
frequency of reading to the child (ages O to 5) at home, and a set of questions about television viewing (rules
about what shows, total hours and how early/late the child can watch). One note on this new module is in
order: it is not clear whether this will be an on-going component of the SIPP. We would like to highlight the
importance of repeating this module on a regular schedule.

Each wave of the mother-child module of the National Longitudinal Survey of Youth (NLSY) includes
a modified version of the HOME Scale--a well validated and widely used assessment of the home learning
environment. The mother-child supplement is a biennial survey, beginning in 1986, of the children of a



97 Phillips and Love

nationally representative sample of women 14-21 when they were first interviewed in 1979. The children are
assessed beginning at age 3 and interviewed directly beginning about age 10. These data are limited, however,
by the basic design of the NLSY. Most notably, the older children are children of early childbearers and the
younger children are children of later childbearers. The NLSY will eventually include children of older and
younger childbearers at each age and, as such, will prove more useful as a possible source of indicator data.

Finally, we recommend that the development of the ECLS protocol be observed carefully as a
potentially valuable "testing ground” for each of the readiness constructs that we have identified. We will re-
emphasize this point only in those instances where we want to recommend that a particular construct, not
presently highlighted in the plans for the ECLS, be seriously considered for inclusion in this study.

Exposure to Pre-numeracy Experiences. A parallel literature has focused on identifying the home
experiences that distinguish children who come to school with an intuitive sense of numbers and how they work
from those who do not. While not as well developed as the knowledge base about pre-literacy experiences,
beneficial pre-numeracy experiences include board games and card games that involve numbers, as well as the
engagement of children in conversations and other activities that associate number with quantity (e.g., sorting
laundry or picking up toys) and teach children to think in terms of a mental number line. It is not simply the
act of counting that matters, it is exposure to the functions and meaning of counting.

The challenge for an indicators project is one of identifying meaningful indicators from among the
array of important experiences that have been identified. We are not aware of any current, representative data
sources that inquire about pre-numeracy experiences, and propose that this be a priority for the development of
new indicators data. An appropriate focus, parallel to indicators that capture books (resources) and reading
(experiences), would be on the availability of counting games and toys (resources) and time spent playing
with/explaining numbers to children as distinct from simply getting them to count to ten. These are admittedly
far more complicated questions for parents to answer than those regarding literacy, and substantial work would
be entailed in developing reliable and valid indicators. But, a growing literature on children’s math achievement
suggests that the effort would have large pay-offs.

The NHES:93 included a question regarding the frequency of playing with games and toys at home, as
well as one inquiring about how high the child can count. Perhaps, in future waves, a probe about the types of
games could be added and the query about counting could be replaced with a more meaningful item regarding
numeracy experiences. The opportunity provided by the NHES to ask about pre-numeracy experiences in the
context of other questions about parent-child activities in the preschool years is well worth exploring.

Approaches to Learning. As important for school achievement as children’s early exposure to school-
related concepts and skills is the early encouragement of their motivation to acquire and marshall this knowledge
as they progress through school. Behaviors such as task persistence, impulse control and attentiveness are likely
to improve children’s adjustment to structured elementary school classrooms (Benasich, Brooks-Gunn, &
McCormick, 1992; Lee, Brooks-Gunn, Schnur, & Liaw, 1990). The development of enhanced self-regulatory
abilities (such as delay of gratification and impulse control) predicts academic competence (SAT scores) more
than a decade later (Mischel, 1984). And, "personal maturity" in preschool, which includes a large self-
regulatory component, predicts achievement in reading and math in elementary school (Entwisle, Alexander,

Pallas, & Cadigan, 1987).

Children’s approaches toward learning include curijosity, creativity, independence, cooperativeness, and
persistence. This construct calls attention to the important distinction between children’s repertoire of skills and
knowledge, on the one hand, and their engagement in learning and self-concept as a learner, on the other hand.
The Goal 1 Technical Planning Group identifies four components of "Approaches toward learning": (1)
Openness to and curiosity about new tasks and challenges, (2) Task persistence and attentiveness, (3) A
tendency for reflection and interpretation, and (4) Imagination and invention. This group further speculates that
“approaches toward learning is the least understood dimension [of school readiness], the least researched, and
perhaps the most important”. We agree.
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Other investigators have focused on somewhat different, but closely related, components of a child’s
approach to learning. Bronson (1994) has emphasized the "ability to carry out developmentally appropriate
goal-oriented tasks in an independent, self-regulated manner". Component behaviors include selecting tasks
appropriate to one’s level of skill, organizing task-relevant materials, using effective task attack strategies,
resisting distraction, trying repeatedly (persisting) when necessary, and, ultimately, completing tasks
successfully" (p. 23). Bronson has developed a detailed observational measure that captures these constructs.
Aber and his colleagues (Aber, Molnar, & Phillips, 1986) have used the term "disposition to learn" and
emphasize the inseparability of cognitive from socio-emotional, motivational, and personality development,
particularly during the preschool and early school years. Notions of self-regulatory behavior, as described
above, are also featured prominently in this literature, with the preschool years identified as a particularly
sensitive stage for their development (Aber et al., 1986).

Valid measurement of these constructs entails labor intensive methods: classroom observations of
children or the administration of a set of child assessments. Such measures exist (e.g., Torrance’s Thinking
Creatively in Action and Movement measure for 3- to 8-year olds, 1981}, but are not likely to be widely enough
used to form the basis for a representative set of indicators. Teacher ratings can be used (e.g., Love et al.,
1994, propose the self-control and cooperation subscales of the Social Skills Rating System [Gresham & Elliiott,
1990] for their assessment system), and offer a more practical source of indicator data. This is clearly a topic
that warrants a high priority for the development of improved indicators.

We would like to make a particularly strong case for instrument development in this area in conjunction
with the ECLS. This survey affords a rare opportunity to measure approaches toward learning, although
inclusion of such assessment is not presently a priority. We believe that an investment of this sort now, given
the timing of the ECLS, would reap substantial benefits for future efforts to track important indicators of school
readiness.

Emergent literacy and numeracy development. These indicators would serve to capture, at school entry
and during the early elementary years, the skills and knowledge in literacy and math that beneficial home pre-
literacy and pre-numeracy experiences have been found foster. Language is central to learning in all domains of
achievement, and is also the dimension of early learning that kindergarten teachers identified as the area where
most "unready” children have difficulty (Boyer, 1991).

Measurement of literacy development is not straightforward. Ideally, it would encompass aspects of
form (structure or syntax, including recognition of the alphabet), content (meaning or semantics; the ability to
comprehend), and function (use of language to communicate; to acquire information)--each of which has its own
developmental timetable. For our present purposes, two commonly accepted domains of emergency literacy
require consideration: verbal language, including listening, speaking, social uses of language, and vocabulary
and meaning; and literacy, including literature awareness, print awareness, story sense, and writing processes
(see Goal 1 Technical Planning Group, 1993).

A special challenge in this area concerns children whose primary language is not English--a sizeable
and growing share of the pre-school and elementary school population (see Phillips & Crowell, 1994).
Whatever shape efforts to track literacy take, it will be critical to include immigrant and non-English-speaking
children, as is the partially case with the Department of Education’s Prospects study of Chapter I services
(Puma et al, 1993), which includes Spanish-speaking children.

Numerical-mathematical knowledge is also heavily stressed in elementary school curricula. As with
literacy skill, striking differences are found in the mathematical understandings that children bring to school
(see, for example, Griffin, Case, & Siegler, 1992). A significant number of low-income children, for example,
have been found to be unable to tell which of two numbers is bigger or smaller (e.g., 6 or 8) or which number
(e.g., 6 or 2) is closer to 5. Yet, this is precisely the knowledge on which the solving of first-grade addition
and subtraction problems is dependent. The concern here is that many children enter school without knowledge
that their teachers assume they have, and are then left behind as their early school instruction departs from a
baseline that they have never achieved.
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Measurement of early number knowledge is at a more rudimentary stage than is the case with early
literacy knowledge. The major challenge is that many children are able to count, but they do not have a sense
of the "number line"--of how numbers relate to quantity and to sequencing--which is, in fact, the critical
numeracy knowledge at school entry. A child’s ability to count can actually camouflage the absence of adequate
numerical knowledge.

At the time of kindergarten entry, there is sparse data from which to draw national indicators of
literacy and numeracy knowledge. The NHES:93 (and presumably NHES:95 and/or the 1996 parent survey)
asks parents about their children’s knowledge of color names and the alphabet, about whether the child can
write his/her first name, and how high the child can count. We are not confident of the validity of these data,
and question whether counting per se is a useful indicator of numeracy knowledge. The child well-being
module to the SIPP may contain some relevant items in the future.

A major assessment of the cognitive skills and abilities of children exposed to Chapter I services is
being conducted by the Department of Education (Puma et al., 1993). This study, called Prospects: The
Congressionally Mandated Study of Educational Growth and Opportunity, is following 30,000 students across
the U.S. in grades 1, 3, and 7 for five years. It’s purpose is to evaluate the long-term effects of exposure to
Chapter I services. In addition, a subset of these students is being observed in classroom settings. At a
minimum, the ECLS should examine the protocol for this study so that some parallel data are collected. The
Prospects study may also be a current source of indicator data regarding literacy and numeracy skill, albeit for
only a segment of the population. A real strength of this study is its inclusion of immigrant and non-English-
speaking students who speak Spanish.

Again, one of the most promising prospects for improved indicators is the Early Childhood
Longitudinal Study (ECLS). This will offer the opportunity to assess children’s readiness in the Head Start and
kindergarten cohorts. Love et al. (1994) propose use of the Early Screening Inventory (Meisels, Wiske,
Henderson, Marsden, & Browning, 1988) as a source of information on expressive (verbal) language, verbal
reasoning, and knowledge of colors, letters, numbers, and writing in their strategy for a district-level
kindergarten entry assessment system. Vocabulary development (e.g., the PPVT) is also a useful correlate of
early literacy development (see Cazden, Snow, & Heise-Baigorria, 1990). It would not be very difficult to
design a set of useful items to assess early math knowledge, either incorporating or modifying assessments used
in empirical research (see Griffin, Case & Siegler, 1992, for example).

We further suggest that state-level kindergarten assessment data be examined as a possible source of
indicator data. Many states have developed a battery of kindergarten screening tests, some of which are highly
regarded (see, for example, the nationally normed Tests of Early Math Ability, and analogous tests in reading,
writing, and language, developed by nationally recognized researchers in each area). Many states, in addition,
are engaged in efforts to construct their own assessments of school readiness.

Proportion of Kindergartners Deemed "Unready" for Kindergarten. A readiness indicator that has high
face validity, but may be more a reflection of differing school practices than of child well-being, concerns the
proportion of kindergarten-age children who are deemed "unready" for kindergarten. Some of these children
are placed in transition kindergarten programs or are asked to repeat kindergarten; others are assigned to special
education services in kindergarten.

The NHES:93 asks parents to report whether their child attended one or two years of kindergarten, and
whether the child received any special help in school for reading, arithmetic, speech, a learning disability, or
English as a second language. Relevant information will be available from the child well-being module of the
SIPP, which asks parents of 6 to 11 year olds if their child has repeated a grade, including kindergarten.

The consistency and validity of state- and district-level data regarding the educational status of
kindergartners also warrant careful attention. The School Archival Records Search (Walker, Block-Pedego,
Todis, & Stevenson, 1991) offers a uniform system for obtaining information about children’s school
experiences from school records. Data collection includes information regarding school attendance,
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achievement, retention, in-school and outside referrals for academic or disciplinary causes, placements outside
the regular classroom or for special services, and negative narrative comments.

Parental Attitudes and Expectations. Once children enter school, dimensions of parenting such as
parental monitoring (Crouter, MacDermid, McHale & Perry-Jenkins, 1990; Dishion, 1990; Zill & Nord, 1994),
positive mutual participation (Bradley, Caldwell, & Rock, 1988; Moorehouse, 1991), and parental involvement
in the child’s schooling (Alexander & Entwistle, 1988) become important predictors of children’s motivation and
performance in school. Parental expectations regarding their child’s school performance are also correlated with
schooling outcomes (Stipek, 1988). At very young ages, however, most parents (and children) hold high
educational expectations, thereby generating only minimal variability.

It appears that the deployment of expectations, in the form of actual involvement (help with homework,
taking the child to the library, getting to know teachers), is the more potent and discriminating indicator for
young children (although the NHES:93 reveals that nearly three-quarters of students in the 3rd to 5th grade had
parents who showed at least a moderate level of school involvement). The fact that the parent takes the time to
get involved communicates to the child that s/he considers school important and is likely to indicate that the
parent provides other forms of encouragement and support for learning outside of school (Zill & Nord, 1994).

The NHES:95 will ask parents who are using Head Start, a prekindergarten program or other group
care program if they worked at the child’s program in the last month. We are not aware of any other source of
nationally representative data that reflect this construct at the pre-kindergarten or kindergarten age levels.
Perhaps the ECLS, or the proposed Survey of Program Dynamics of the U.S. Bureau of the Census, will
provide pertinent information.

Access to instruction in the child’s native language. Estimates of the number of students in U.S.
schools with limited English proficiency range from 2.3 million (U.S. Department of Education, 1992) to much

higher (Stanford Working Group, 1993). The current influx of new immigrant groups, some of whom also
have relatively high rates of birth, will fuel continued growth in the number of students who enter school with

little or no English proficiency.

These trends pose new opportunities, but also serious challenges, to U.S. educational institutions,
including the early childhood programs that lay the foundation for children’s school experience and achievement
(see Phillips & Crowell, 1994). In California, for example, a recent study of 400 child care centers revealed
that only 4 percent enrolled children from a single racial group (Chang, 1993). Nationwide, estimates suggest
that 20 percent of the children enrolled in Head Start speak a language other than English (Kagan & Garcia,
1991). In the D.C. public schools, over 100 languages are now represented.

Coinciding with these demographic trends, research now suggests that some degree of consistency in
young children’s exposure to their native language may be important for their later linguistic development and
learning. Specifically, children younger than 5 years old are still acquiring the basic grammatical and
phonological aspects of their first language. It appears that students can more readily become literate in a
second language once literacy has been established in the home language (Snow, 1992). Moreover, if English is
introduced at a very young age to a non-English speaking child, proficiency in the home language can be
disrupted, with possible adverse consequences for the child’s communication with parents and the home

community.

For these reasons, we feel that it is extremely important to include consideration of language issues in
any contemporary discussion of readiness, child care, and schooling indicators. The NHES:95 contains
questions concerning the language spoken at home and the language of the child’s caregiver/teacher. In
addition, the Organization for Economic Co-operation and Development (OECD), with support from the
National Center for Education Statistics, has recently published Education at a Glance, which summarizes 38
educational indicators from the OECD countries (OECD, 1993). Among these indicators is information on the
percentage of children who say they usually speak the same language in school and at home. The information is
based on a special survey conducted by the International Association for the Evaluation of Educational
Achievement (IEA) and the Educational Testing Service (ETS), and includes only 9- to 14- year olds. We
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recommend that a down-age extension of this information be developed for future use in the child and family
well-being indicators project.

Pertinent data could be obtained by adding questions about language of instruction and languages of
students in the Schools and Staffing Surveys (school survey and teacher survey), conducted by the National
Center for Education Statistics. This unified set of surveys profiles the nation’s elementary and secondary
school system, with the third administration conducted during the 1993-94 school year. The school survey
includes information about student characteristics and about types of programs and services offered. The
teacher survey collects data from teachers regarding their education, training, and teaching experience, among
other things. The proposed Survey of Program Dynamics of the U.S. Bureau of the Census may also offer a
source of information about languages used at school.

Priority Indicators

We propose three priority indicators. First, given strong evidence regarding the importance of early
reading experiences for later success in school, and the growing policy interest in programs that promote these
experiences (e.g., parent education, Early Head Start, Even Start), we include exposure to reading at home as a
priority indicator. However, since exposure (differentiated from where the exposure occurs) appears to be the
important variable, we encourage efforts to collect comparable data regarding pre-literacy experiences across the
home and child care settings that children inhabit prior to school entry.

Second, few would dispute the importance of capturing indicators of children’s earliest school
performance in the areas of literacy and number knowledge. Early performance is a powerful predictor of later
performance, and offers a useful proxy for the extent to which children are coming to school with the types of
skill and knowledge that teachers typically expect and often assume as a point of departure for formal
instruction.

Third, given the rapid diversification of the preschool population, substantial evidence regarding the
importance during the early years of language development of support for the child’s native language, and the
availability of a data source (NHES:95), we recommend the inclusion of access to some instruction in the native
language for children whose primary language is not English as a critical indicator of "readiness”. This
recommendation is not intended to detract from the importance of assuring that young children receive
instruction in English--an aim that many non-English speaking parents appear to endorse for their children.
Rather, we interpret the current literature to suggest that abrupt and discontinuous shifts from one language at
home to another language at school may interfere with young children’s first- and second-language development.
This may become less important at later stages of schooling, although we would like to see some consideration
given to bilingualism among older children in light of the diverse population and global economy in which
today’s generation of students will need to function productively.

Finally, we repeat our recommendation that the development of indicators of attitudes towards learning
be a high priority for the future, with special attention paid to the opportunities that the ECLS provides along
these lines. As we consider the future, we propose that access to educational technology at home and in
preschool and kindergarten settings be added to the list of readiness indicators. We believe that this topic will
rapidly become increasingly important for children’s preparedness for school, as well as for considerations of
equity of access to resources that facilitate success in school.

CHILD CARE

Children in the United States are negotiating the transition from home to school at younger ages than
was true even a decade ago. Most children’s initial exposure to a school-like setting used to occur when they
entered kindergarten or first grade. Today, preschool and child care environments are playing this role in the
lives of ever growing numbers of youngsters. As of 1990, 55 percent of low-income children aged three to five
were enrolled in a school, child care center, or Head Start program (Brayfield, Deich, & Hofferth, 1993); 40
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percent of all 3- and 4-year olds were in some form of group care or preschool program as of 1991 (Casper,
Hawkins, & O’Connell, 1994). State and national welfare reform initiatives are likely to fuel substantial growth
in these numbers, including growth in the number of infants and toddlers in non-maternal care settings.

At the same time, there has been growing recognition that the precursors of school success are found in
the earliest years of life and that substantial learning occurs before children first encounter formal academic
instruction. It is not surprising, then, that child care and preschool are no longer seen simply as a place where
children play and have fun with their age-mates. Concerns about the educational attainment of the country’s
children have refocused attention on early childhood settings as places where children also get ready for school.

The educational significance of children’s early care and preschool settings was prominently affirmed in
1990 when the President and the 50 state governors established the first of six national educational goals: "By
the year 2000 all children in America will start school ready to learn". Assuring that "all children will have
access to high quality and developmentally appropriate preschool programs that help prepare children for
school” was identified as one of three objectives that accompanied the goal statement. In this context, it is
critical that there be a close articulation between indicators of children’s well-being across the preschool and
school-age years.

Fortunately, there is a substantial research literature on the developmental consequences of child care
from which to discern the "right things" to include in a national effort to assess and track children’s well-being.
Unfortunately, however, scant attention has been devoted to translating this empirical literature into a list of
indicators. A preliminary effort was recently launched to develop a set of indicators of "improved results of the
childhood care and education system" (Galinsky, personal communication, August 1994). But, to date, this
initiative has not attempted to map its set of 24 proposed indicators onto available data sources. Further, most
prior efforts to develop a set of education indicators curiously, though predictably, by-passed the pre-school
years, with the notable exception of the post-1990 initiative of the NCES reported in Education Counts (NCES,

1991).

Indicators for Child Care

What aspects of child care warrant national attention in the context of an indicators project? Research
evidence on child care indicates that the well-being of children depends primarily on the quality and continuity
of their care settings and providers (Hayes, Palmer, & Zaslow, 1990). For low-income children, access to
Head Start, school-sponsored prekindergarten programs, and other early intervention programs appears to be
developmentally advantageous, at least in the short term. For school-age children, the absence of child care
during hours when their parents cannot provide supervision is associated with adverse developmental outcomes,
particularly for children under age 13 who live in urban areas (Long & Long, 1981; Coleman, Robinson, &
Rowland, 1990; Vandell & Posner, in press). Parents’ inclinations and ability to provide these features of care
for their children, in turn, depend on issues of access/eligibility and of cost. Finally, recent evidence suggests
that parents’ perceptions that they are using arrangements that constitute their preferred choices affect their own
efforts to attain economic self-sufficiency (Meyers, 1993).  Thus, indicators of child well-being that relate to
child care should focus on six general areas: (1) Quality of child care settings and providers, (2) Stability of
care, (3) Access to early intervention programs on behalf of eligible populations, (4) Proportion of children
under age 13 in latchkey situations, (5) Costs of care relative to family income, and (6) Parent choice. It is also
worth noting that (3) (5) and (6) also raise critical issues regarding equity of access to decent child care
options--a relatively neglected perspective on child care that is richly deserving of attention in this project.

Table 2 presents our proposed list of child care indicators. Two dimensions of care are conspicuously
absent from our list of child care indicators: Use of child care and Type of care. Despite public anxiety
regarding the dramatic shift from mother care to other care (and, specifically, to market care) that has
characterized the last two decades, research has repeatedly demonstrated that the use/non-use of child care is not
meaningfully associated with young children’s development. Similarly, given the wide range of quality that
characterizes every type of care, children’s well-being does not appear to be differentially affected by the type
of child care in which they are enrolled (e.g., center, family day care home, relative). As noted above, it is not
whether or where children are being cared for that matters; it is how well.



103 Phillips and Love

Quality/Characteristics of Care. Quality of care is a heterogeneous construct, although most evidence
suggests that "good things go together” in child care. We stress indicators of trained and educated staff,
child:staff ratios and group size, staff salaries, and, for home-based settings, regulatory status and connection to
provider networks. These are the quality variables, from among the large repertoire of quality indices that have
been assessed, that have shown the most consistent and strongest associations with children’s development in
both center-based and home-based child care settings (Galinksy, Howes, Kontos, & Shinn, 1994; Hayes,
Palmer, & Zaslow, 1990; Helburn, et al., 1995; Whitebook, Howes, & Phillips, 1989). Data sources that are
worth exploring and developing in this regard include state regulatory data and a possible downward extension
of the protocol that is being planned for the Early Childhood Longitudinal Survey.

There are no on-going sources of nationally representative data on child care that we feel confident
recommending as a current source of indicators of child care quality. Although some national datasets include
maternal reports of ratios and provider training, for example (NHES, NLSY), we are not confident of the
validity or reliability of these data. Even self-reports of ratios from center directors, let alone mothers, have
been found to be poorly associated with observational data (Phillips, Voran, Kisker, Howes, & Whitebook,
1994). Given the importance and likely weight that would be given to indicators of child care quality, we feel
that it is important to wait for the development of reliable indices.

Stability of Care. Children who have experienced multiple changes in child care providers and
arrangements prior to school entry show poorer developmental outcomes in both the short and long term
(Cummings, 1980; Howes, 1988). It follows that one of the most important indicators of children’s well-being
in the context of child care cannot be captured with "snapshot" data. Rather, it is important to capture the
patterning of care over the early childhood years.

These are difficult data to obtain given that their most reliable source is prospective accounts of
children’s concurrent and sequential child care arrangements. As a shortcut, however, we feel that it is worth
obtaining mothers’ counts of the total number of child care arrangements that they used for each child prior to
kindergarten entry. Ideally, a variable that controls for the duration of children’s reliance on child care, such as
the average number of arrangements per year, would also be constructed. These indices are being collected
prospectively in the NICHD Study of Early Child Care and data regarding their validity and predictive power
will soon be available (see the NICHD Early Child Care Network, 1994).

The child care module of the SIPP will provide information about the total number of arrangements and
changes in arrangements during the past 12 months. The pertinent questions are currently asked only of
working mothers, but, in the next wave, will be expanded to include non-working mothers and non-work hours
for all mothers. An additional improvement would involve asking specifically about the number of concurrent
and sequential arrangements since the child was first placed in non-maternal child care. The NHES:95 includes
questions that inquire about simultaneous care arrangements. Although parents may not be entirely accurate, we
expect that the relative ranking of families using very few, a moderate number, and a high number of
arrangements could be derived from parent reports.

Proportion of Eligible Children in Early Intervention Programs. We include this variable for two

reasons. First, three major studies have now documented the higher quality of care that characterizes Head
Start, Chapter I, and other school-sponsored early childhood programs when compared to community-based
child care programs, particularly those that do not receive substantial public subsidies (Helburn et al., 1995;
Layzer, Goodson, & Moss, 1993; Phillips, et al., 1994). Numerous studies examining the outcomes associated
with early intervention programs, including Head Start, have documented their positive short-term (and
sometimes long-term) effects on school achievement. Enrollment in these programs may, therefore, serve as a
proxy for access to quality child care settings.

Second, given our national commitment to supporting several early intervention programs for low-
income children (e.g., Head Start, Early Head Start, Chapter I pre-kindergarten, Even Start), it strikes us as
highly appropriate to obtain estimates of the proportion of eligible children served.
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It is a challenge, however, to obtain an accurate estimate of the proportion of eligible children in early
intervention programs. The biggest problem concerns the fragmentation of data sources and the difficulty of
obtaining an unduplicated count of eligible children in Head Start, various child care programs, state
prekindergarten, and so on. The NHES:93 and NHES:95 (program participation interview) inquire separately
about children’s enrollment in Head Start and other center/nursery school/preschool/prekindergarten programs.
The child module of the SIPP employs the same strategy of distinguishing Head Start from other group
programs. Currently, respondents are asked only about the two most frequently used arrangements, so some
programs could be missed. Future rounds of data collection for the SIPP will inquire about all arrangements.

The OECD data contain an indicator titled, "net rates of participation in early childhood education".
Based on data provided by each participating country, this indicator includes information on the age and number
of years in which children aged 2 to 6 years typically participate in early childhood education. If there is
interest in assuring that our indicators facilitate international comparisons, this data source is worth exploring.

For the future, the proposed Survey of Program Dynamics is a logical focal point for the collection of
relevant indicators. We also suggest that the availability and validity of state- and district-level data on
prekindergarten enrollments be explored given that the majority of states now supplement federal programs with
state subsidized prekindergarten programs for low-income children.

Proportion of Children Under age 13 in Latchkey Situations. As of 1991, more than 1.6 million 5 to
14 year olds regularly spent time alone before and after school (Casper et al., 1994). The research literature on
the developmental effects of self- or latchkey care is not wholly consistent. Children in suburban settings,
where self-care is most common, do not appear to be harmed when left to care for themselves after school,
although longitudinal evidence for outcomes such as substance abuse and sexual activity is not available. To the
extent that negative effects are found, they tend to be restricted to urban samples and children under age 13.
Thus, we propose that the proportion of children under age 13 in latchkey situations be included among the list
of child care indicators. It is worth noting that we consider this indicator to be closely tied to the issues of
parental supervision and involvement that are discussed in the sections on readiness and schooling.

Data are currently available for this indicator. The child care module of the SIPP provides national
data on the number of children of employed mothers who cared for themselves for some part of the time their
mothers were working. Ideally, we would obtain data regarding "unsupervised time," for all children and for
all hours. This hope may materialize when the SIPP child care module expands to include non-working mothers
and non-work hours.

Costs of Care Relative to Family Income. As a nation, it is important to consider whether we are
tolerating extremely inequitable situations, particularly with respect to parents’ ability to secure the resources
needed for their children’s healthy development. Concern is widespread regarding children’s access to health
care, for example. We submit that it is also important to consider equity of access to child care, particularly in
light of current evidence of wide disparities in child care expenditures between poor and non-poor families. As
of 1991, employed mothers living in poverty who paid for child care spent an average 27% of their monthly
family income on it, compared with 7% for non-poor women (Casper et al., 1994; Hofferth, Brayfield, Deich,

& Holcomb, 1991).

We propose that available data regarding the proportion of families paying for child care and, among
those who pay, the proportion of family income spent on child care be included among the indicators of child
care that we track at the federal level. These data are currently available from the child care module of the
SIPP. The NHES:95 also includes questions about child care fees.

Parental Choice. Recent evidence suggests that the success with which welfare-dependent mothers
complete job training and placement programs hinges in part on their perceptions that their children are in child
care arrangements of their choice. Meyers and her colleagues report that mothers in California’s GAIN
program who wished they could use a different child care provider were over twice as likely to drop out of the
program than were mothers who were satisfied with their provider (Meyers, 1993). Further, substantial
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evidence has now documented that about one-quarter of all mothers using child care wish they could change
arrangements and that up to half of low-income, single or teen-age mothers report a desire to change.

These data not only document surprisingly high levels of dissatisfaction with child care, and reveal
another possible source of income-based inequity in our child care system, but they point to a useful approach
for assessing satisfaction with care--an issue that has eluded effective assessment for years. When asked directly
about satisfaction with child care, the vast majority of mothers report that they are highly to quite satisfied.
These recent data suggest that we may obtain more valid reports from mothers if we ask them whether they are
using arrangements that constitute their first choice, or whether they would prefer to change providers.

We are not aware of any nationally representative data sources that assess parents’ reliance on child
care of their choice, and with which they are comfortable. Plans are in place, however, to add such a question

to the child well-being module of the SIPP. The same could be done with the NHES 1996 parent survey.

Priority Indicators

We propose three indicators for our short list. First, we include the proportion of eligible children who
receive early intervention programs. Our rationale is threefold: (1) substantial federal and state resources are
spent on early intervention programs, (2) these programs appear to offer higher quality care than the typical
child care arrangements that low-income children receive, and (3) they can reap positive outcomes for children.
We would not want this indicator to provide an incentive to "water down" the quality of these services in order
to serve yet more eligible children.

To guard against this, we include indicators of quality of care on our priority list despite the lack of an
available data source. This should be a top priority for "future prospects" with serious attention paid to both a
downward extension of the ECLS to provide national data and an exploration of state-level child care licensing
data to provide an initial state and sub-state indicator. Until reliable indicators of child care quality become
available--a long range goal--we propose that improved questions aimed at capturing the stability and choice of
care be added to the SIPP and NHES. These data could serve as interim indicators that are closely linked to
children’s well-being in child care.

Third, to assure attention to issues of equity, we include the proportion of family income spent on child
care as a family-level indicator that is currently available.

EARLY SCHOOLING

There is no agreed upon demarcation between the assessment of school readiness and that of schooling
outcomes, although it is logical to consider the post-kindergarten years as falling within the purview of
schooling indicators. Here again, other papers in this volume are highly relevant, most notably that on
achievement outcomes, but also those by Love, Aber, and Brooks-Gunn that capture non-academic aspects of

schooling.

We focus our discussion on the important transition that characterizes schooling around grades three
and four--often considered the transition from primary to elementary school--for two reasons. First, the school
curriculum undergoes an important shift at this stage from one that emphasizes the acquisition of skills (reading,
writing, computation) to one that begins to emphasize the use of these skills (e.g., reading for comprehension,
writing for communication, functional uses of numbers). Accordingly, it is our recommendation that indicators
of schooling, focused on this period, attempt to capture the functional uses of knowledge, rather than just the
amount of knowledge that a given child has acquired.

Second, this half-way point between school entry and middle school has been identified as a particularly
vulnerable period for schooling outcomes. Labeled the "third grade slump,” it is not uncommon for some
children who have been performing adequately through second grade to experience decrements in achievement
around third and fourth grade, presumably as a result of the change in pedagogy.
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Indicators for Early Schooling

Once children enter the elementary school years, aggregate data are available to assess achievement and
school functioning. Although we focus on third-fourth graders, we emphasize topics that we believe have
relevance for all school-age children. Of course, the specific indicators that capture each topic will vary with
the age of the child (e.g., a child’s engagement in school will manifest itself somewhat differently in elementary
school and in high school). There is also fairly wide agreement about aspects of schooling that are important to
capture. These include: (1) Achievement, (2) Progress in school (proportion of children at grade level, rates of
grade failure/retention, placements in remedial classes or gifted classes, receipt of special education services),
(3) Engagement in school (absenteeism, extracurricular activities), and (4) Parental involvement/participation.
We also discuss bilingualism as a potentially important area for the future development of indicators. Although
we focus on national data, schooling indicators are particularly amenable to documentation with state and local
data--an important issue for future exploration. Table 3 presents our proposed list of indicators of early

schooling.

Achievement. Indicators of school achievement should be linked to the educational goals of the nation,
and whatever assessments are used to track progress on these goals should be among our national indicators.
As these assessments are being developed, the National Assessment of Education Progress (NAEP) offers the
most obvious source of indicator data regarding student achievement, particularly given its fourth grade starting
point.

We appreciate the difficult debate that has recently accompanied efforts to set achievement levels in
conjunction with the NAEP (e.g., basic, proficient, advanced levels of achievement), but consider it important
to work towards some indicator that captures criterion-referenced levels of knowledge. We further encourage
consideration of functional measures of achievement, beginning at the third-fourth grade level and continuing
through-out the child’s schooling. By "functional" we mean to capture the difference between having acquired a
body of knowledge (e.g., knowing how to read and comprehend text) and putting this knowledge to use (e.g.,
using books to acquire knowledge and understanding).

Progress in school. Beyond measures of achievement, school functioning is most commonly assessed
through measures of grade failure/retention, placements in remedial classes or gifted classes, and receipt of
special education services. These measures track the share of children who are showing patterns of progress in
school that depart from the typical range. They are another obvious candidate for inclusion in a set of schooling
indicators. One of the major decisions to be made concerns the source of data on which this project should
rely: parents, teachers, records. Ideally, convergent evidence from multiple data sources would be used.

Among the current sources of data are: (1) the NHES:93 asks parents about grade repetition and receipt
of special help (we are unsure about whether gifted classes are included), (2) the Child Module of the SIPP asks
parents about grade repetition, placement in gifted classes, and school suspension, (3) the Profiles study also
contains relevant items on children in schools in low-income districts. The Schools and Staffing Surveys may
also contain pertinent information.

In the future, the ECLS will surely include information on children’s progress in school. In addition,
the NHES:95 includes comparable information to that in the 1993 protocol, and the proposed Survey of
Program Dynamics will collect relevant data.

Engagement in school. This construct becomes much more important once the child passes beyond the
elementary years, and can be assessed with negative measures of absenteeism, as well as with positive measures
of participation in extracurricular activities and special roles in school. At the elementary level, absenteeism is
important to track because it has a direct effect on children’s opportunity to learn. Variation in attendance,
however, is probably affected more by health and other factors beyond the child’s control than by the child’s
interest in school during these early years.

The ECLS will likely be a useful source of data on young children’s school attendance. For current
data, the NHES:93 School Safety and Discipline component (interviews with parents of children in grades 3
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through 12 and youth in grades 6 through 12) includes information about participation in extracurricular
activities, suspensions, and problems in school, as does the SIPP Child Well-being Module. The proposed
Survey of Program Dynamics would also collect such information.

Parental Involvement/Participation. Parental involvement in schooling is actually a somewhat ill-
defined construct. Although it is difficult to be "against" parental involvement, the literature in this area
remains unclear about exactly what forms and amounts of parental involvement really matter for children. To
illustrate the conceptual confusion, consider the time parents spend helping the child with homework. It is
entirely possible that parents who spend relatively high amounts of time involved with homework will have
children who do relatively well in school. Alternatively, at least some parents who provide substantial help with
homework may do so because their child is doing poorly in school or is resisting homework. Another issue that
generates debate is whether it is involvement with the child at home or involvement in the school setting (or
both, since they are likely correlated) that constitutes the most predictive form of involvement. Finally, there
may be cultural differences in how parents express their commitment and engagement with their child’s
schooling.

Nevertheless, for the reasons discussed above (see readiness), we propose that patterns of parent
involvement in schooling are important to capture. Recent evidence that during the post-elementary years parent
involvement in the child’s school setting predicts children’s academic standing, classroom conduct, and rates of
suspension even when related family factors are controlled (Zill & Nord, 1994), provides additional support for
our position. Relevant behaviors would include the parents’ familiarity with the child’s teacher, their
perceptions of the school’s receptivity to their involvement, number of times they have visited the child’s
teacher/classroom (school and non-school hours) for positive or routine reasons (excluding visits occasioned by
the child’s negative conduct), attendance at PTA and other policy oriented meetings, and other roles assumed in
conjunction with the school (e.g., volunteer work, parent committees). Unfortunately, we are not aware of any
current data sources that inquire about relevant behaviors, although the NHES 1996 parent interview may
include relevant information. The ECLS may provide a vehicle for the development of indicators of parental
involvement and the Survey of Program Dynamics may offer a future source of on-going indicator data.

Bilingualism. As discussed above (see child care indicators), today’s children will need to be prepared
to achieve, contribute, work, and parent in a multicultural society and global economy. Exposure to a language
other than English (for English speakers) and support for native languages among children whose first language
is not English strikes us as very basic indicators of the extent to which our nation’s schools are preparing
children for this future. Thus, we recommend inclusion of an indicator of children’s exposure to non-English
instruction among the set of schooling indicators that are developed in conjunction with this new initiative. The
NHES:95 may be a source of pertinent information and the OECD indicators should also be reviewed with this
indicator in mind.

Priority Indicators

We propose that three indicators be included on the priority list: (1) Achievement, (2) Progress in
school, and (3) Parent involvement. The first two are probably non-controversial; we include the third because
it focuses on a positive outcome, embraces a family-level indicator, and is receiving growing empirical support
as an important predictor of children’s school achievement.

Conclusions

This paper covers a wide territory. We have focused more on the early childhood and "readiness"
stages of development than on the indicators of schooling during the elementary years. We strong suggest that
our recommendations for indicators be placed in the context of other papers in this volume that focus on
schooling outcomes and encompass the full range of factors--cognitive, social, health--that predict and reflect
success in school.

As a final note, we address the question of a schedule for indicators data collection. Our approach
emphasizes major developmental and institutional transitions in children’s lives. These occur when children first
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encounter school-like settings and curricula, first enter formal school settings, and at the third-fourth grade (see
discussion above). Therefore, we recommend collection of readiness, child care, and early schooling data at
these transition points, for which it is important to recognize that chronological age is an imperfect proxy. This
translates into assessments of 3-year olds (when a substantial share of children in out-of-home settings are in
group care/education settings), kindergarten-age children (at kindergarten entry), and third- or fourth-graders.
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Indicator

Exposure to Reading
at Home

Exposure to Pre-Numeracy
Experiences

Approaches to Learning

Emergent Literacy and Numeracy

Development

Proportion of Kindergartners
"Unready" for Kindergarten

Parental Attitudes/Expectations

Access to Instruction in Native
Language
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Table 1

Indicators of School Readiness

Current Sources

NHES:93

NHES:93
Prospects Study

NHES:93

Phillips and Love

Future Prospects

NHES:95/96

SIPP Child Module
NLSY-MC

ECLS

NHES:95/96
ECLS

ECLS
Love et al., 1994

NHES:95/96

SIPP Child Module
ECLS

Love et al., 1994
State/local level data

NHES:95/96
SIPP Child Module
State/local level data

NHES:95/96
ECLS
Survey of Program Dynamics

NHES:95
OECD
Schools and Staffing Study
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Indicator

Quality of Care

Stability of Care

Proportion of Eligible
Children in Early Intervention
Programs

Proportion of children in
Latchkey Situations

Child Care Costs: Family
Income

Parent Choice
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Table 2

Child Care Indicators

Current Sources

SIPP Child Care Module

SIPP Child Care Module

SIPP Child Care Module

SIPP Child Module

Future Prospects

ECLS
State regulatory data

NHES:95
SIPP Child Module

Survey of Program
Dynamics
State/local level data

NHES:95

NHES:95/96



Indicator

Achievement

Progress in School

Engagement in School

Parental Involvement/
Participation

Bilingualism
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Table 3

Indicators of Early Schooling

Current Sources

NAEP

NHES:93
Profiles Study

NHES:93
SIPP Child Module

Phillips and Love

Future Prospects

ECLS
NEGP initiatives
State/local level data

SIPP Child Module

NHES:95/96

ECLS

Survey of Program
Dynamics

ECLS
Survey of Program
Dynamics

NHES:96

ECLS

Survey of Program
Dynamics

NHES:95
OECD
ECLS
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Abstract

Spurred by our National Educational Goals, as well as by the economic woes of school dropouts, we
have improved the conceptualization and measurement of high school dropout. Moreover, greater public and
private resources have been devoted to development and dissemination of temporally and spatially comparable
indicators of dropout. These may help improve both our understanding of school-leaving and the allocation of
resources to prevent or remediate the effects of dropout. At the same time, indicators of dropout are sometimes
weak, misleading, or excessively aggregated. Recent changes in the Census concept of educational attainment
have in some ways made it more difficult to identify high school dropouts, and many indicator series fail to
identify proximate sources of school-leaving. At the national level, improvement should focus on timely
measurements for major social and economic groups that will add theoretical understanding to indicator time
series. At the state level, there are painful trade-offs between timeliness, specificity, and validity; model-based
estimates may lead to improvement over present practice. Model-based estimates also offer possibilities for
creation of risk-adjusted series.
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Indicators of High School Dropout

The highly publicized National Goals for Education (U.S. Department of Education 1990) have
proclaimed 90 percent high school completion by the year 2000 among six primary goals. It is not clear what
"00 percent” means in this context. A recent report of the Department of Education (Tomlinson, Frase, Fork,
and Gonzalez 1993:2) notes uncertainty about what marks high school graduation, how the goal can be
reconciled with state-to-state variation in graduation requirements, and what populations, at what ages, should be
defined as at risk of graduation.! These issues, among others, also arise in the measurement of high school
dropout, but issues of validity, reliability, and feasibility come into play, as well as those of politics and
administration.

The latest report of the National Educational Goals Panel (1994), states the goal is to "increase the
percentage of 19- and 20-year-olds who have a high school credential to at least 90 percent," and the report
finds that high school completion is one of six areas in which "no significant changes in national performance
have occurred." As of 1992, "the nation is already very close to achieving the 90 percent target," for 87
percent of 19- and 20-year-olds have completed high school. Completion rates were 91 percent among whites,
81 percent among Blacks, and only 65 percent among Hispanics, so we must "make serious efforts to close the
persistent gap in completion rates between White and minority students.” 1 shall comment below about
conceptual and statistical aspects of this target.

Some Consequences of High School Dropout

While the public perception of high school dropout as a social problem has been widespread for at least
30 years (Schrieber 1967), recent years have brought increasing evidence that the failure to complete high
school is associated with problems in employment, earnings, family formation and stability, civic participation,
and health. For example, Figure 1 shows trends and differentials in employment rates of persons 25 to 34 years
old by sex and educational attainment from the early 1970s to the early 1990s.2 In every year and among
women and men, employment varies directly with completed schooling. Moreover, there appears to be a
growing differential in employment between dropouts (here defined as those with 9 to 11 years of schooling)
and either high school or college graduates. The sources of the growing differential are different among men
and women. Among men, employment has been very high and stable among college graduates, while it has
declined, both among high school graduates and, to an even greater extent, among dropouts. Among womern,
employment has increased among dropouts as among all women, but the growth has been much greater among
high school and college graduates. In the early 1970s, about 30 points separated the chances that a male
dropout and a woman college graduate would be employed. By the early 1990s, a college woman was about 10
percentage points more likely to work outside the home than was a male dropout.

Just as the earning power of high school graduates has declined relative to that of college graduates
(Murphy and Welch 1989; Murnane and Levy 1993; Hauser 1993), so has the earning power of high school
dropouts relative to high school graduates. Indeed, in many cases, high school dropouts are already unable to
compete for jobs that pay enough to keep one out of poverty. The economic consequences of dropping out of
high school have never been so severe. Among men and women wage and salary workers, dropouts make

'This uncertainty is, perhaps, no worse than that surrounding the level of health care coverage that various
politicians were willing to call "universal.” Another competitor in this league is the stated goal of reducing
differential mortality in OECD countries by 25 percent.

*The employment rate is just the ratio of employed persons to the total population in the specified group;
that is, it ignores labor force status. These persons are old enough so differentials in age between recent
dropouts and graduates should not much affect employment differentials; indeed, for dropouts and graduates of
the same age, experience is inverse to schooling.
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substantially less than high school graduates (Figure 2 and Figure 3).> Over the past two decades, the earnings
of white male dropouts have declined from 85 percent to less than 75 percent of the earnings of white high
school graduates.* Among African-American and Hispanic men, the time series is far more variable, but there
also appears to be some evidence of a decline in earnings relative to high school graduates. Among women,
there is no obvious long term trend in the relative earnings of high school dropouts, but the differential
fluctuates around a level of 0.6. That is, women high school graduates earn about two thirds more than

dropouts.

Across the past three decades, the odds of voting in Presidential elections have increasingly favored
those who have graduated from college or at least completed part of a college education relative to high school
graduates (Figure 4). At the same time, the chances of electoral participation by high school dropouts have
decreased relative to those of high school graduates. Obviously, illustrative differentials between dropouts and
graduates could be spun out endlessly. The bottom line is that the failure to obtain at least a high school
diploma looks more and more like the contemporary equivalent of functional illiteracy. It suggests a failure to
pass minimum thresholds of economic, social, or political motivation, access, and competence.

Trends in High School Dropout

Since the middle 1980s, there has been a steady stream of new reports about the familial and economic
origins of high school dropout (McLanahan 1985; Ekstrom, Goertz, Pollack, and Rock 1986; Krein and Beller
1988; Astone and McLanahan 1991; Haveman, Wolfe, and Spaulding 1991; Sandefur, McLanahan, and
Wojtkiewicz 1992; Hauser and Phang 1993). The National Center for Education Statistics now produces a
regular series of annual reports on trends and differentials in high school dropout (Frase 1989; Kaufman and
Frase 1990; Kaufman, McMillen, and Whitener 1991; Kaufman, McMillen, Germino-Hausken, and Bradby
1992; McMillen, Kaufman, Germino-Hausken, and Bradby 1993; McMillen, Kaufman, and Whitener 1994).
Thus, the association of high school dropout with educational and economic deprivation, minority status, and
family disruption is well documented, as are global trends in various measures of high school dropout.

Overused as it may be, Dickens’ wonderful opening line, "It was the best of times, it was the worst of
times," neatly encapsulates public views about high school dropout.® At the least, the times are confusing.
According to the Children’s Defense Fund (1994: xii), "Every 5 seconds of the school day a student drops out
of 