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Foreword

Infants and young children are among America’s most vulnerable citizens; they
are utterly dependent on their families and communities for the resources required to
live and grow into healthy and productive adults. Health care for young children must
be viewed as an investment with potential payoffs that will extend throughout their
lifetimes, Like all investments, those made for children’s health care should be chan-
neled into directions that can most efficiently improve children’s health.

OTA was asked by the House Energy and Commerce Committee and its Subcom-
mittee on Health and the Environment and the Senate Labor and Human Resources
Committee to examine the effectiveness and costs of selected strategies for promoting
and maintaining the health of children and to identify strategies whose implementation
could substantially improve children’s health or lower health care costs. The Commit-
tees also wanted to know why the infant mortality rate in the United States does not
appear to be declining as fast as it has in the past and whether children have access
to the care they need. The Senate Finance Committee asked OTA to examine the evi-
dence on the effectiveness and costs of ambulatory tocodynamometry, a new prenatal
care technology for monitoring pregnant women at high risk of premature labor.

This OTA assessment addresses all of those issues. Two related reports have al-
ready been issued as part of this study. An OTA technical memorandum, Technology-
Dependent Children: Hospital v. Home Care, was released in May 1987 in response
to specific questions about this group of children with special health care needs. OTA
also prepared a case study, Neonatal Intensive Care for Low Birthweight Infants: Costs
and Effectiveness, in December 1987 that examines the most recent data on this costly
but life-saving treatment for low birthweight newborns.

This assessment was ably assisted by an advisory panel, chaired by Harvey Fine-
berg, Dean of the Harvard School of Public Health. In addition, many individuals from
academia, the Federal Government, the private sector, and the public provided infor-
mation and reviewed a draft of the assessment. The final responsibility for the content
of the assessment rests with OTA. Key staff involved in the analysis and writing were
Judith Wagner, David Alberts, Marvin Feuerberg, Elicia Herz, Kerry Kemp, Julia Os-

trowsky, and Elaine Power.
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Chapter 1

Summary and Policy Options

INTRODUCTION

A nation’s future lies with its children. Thus,
the health of children is a matter of fundamental
importance to all societies. In highly industrial-
ized countries like the United States, the vast
majority of children are healthy,'but preventing
disease and reducing injuries among the young
holds promise for even further improvements in
their well-being.

Substantial improvements in children’s health
have been registered in the United States within
the recent past. The U.S. infant mortality rate,
for example, declined from 14.1 per 1,000 live
births in 1977 to 10.8 in 1984, and the mortality
rate of children between 1 and 14 years declined
from 42.3 per 1,000 in 1977 to 34.1 per 1,000 in
1984.

Without dismissing the importance of such
gains, one can cite at least three compelling rea-
sons for an assessment of strategies for further im-
proving American children’s health. First, the evi-
dence suggests that the United States is not doing
as well as it could in preventing health problems
in children, despite the improvements to date. Sec-
ond, prevention or treatment of health care prob-
lems in early childhood can benefit a child for a
lifetime, and, conversely, failure to prevent such
problems can be costly to the child, the child’s
family, and the Nation. Finally, the burdens of
illness, disability, and death are not borne evenly.
Some American children are at particularly high
risk for poor health, and many of them have only
limited access to medical services.

The high cost of poor health in infants and chil-
dren suggests that some preventive strategies, ’
even those approaches that are initially expensive,

'As used in this assessment, health retersto physical, not emo-
tional or mental health. As many as 12 to 15 percent of the Na-
tion’s children may suttertrom mental or emotional problems. For
adiscussionotissuesinvolving children’+ mental health, see OTA’s
back. ground piper Children s Mental Health. Problems and Serv
1ces (6631

‘A preventive strategyis any actiontaken by individuals, protes-
stonal s, orgovernmen tstoalter the environment, change the be-

Photo credit: March of Dimes Birth Defects Foundation

Prevention or treatment of health care problems in
infancy or early childhood creates a lifetime of benefits
for the child, the child’'s family, and society.

may have payoffs in improved health, lower med-
ical care costs, or both, that make them well
worth their expense. The principal objective of
this OTA assessment was to identify preventive
strategies with high payoffs in relation to their ini-
tial costs.

havior of a child or the family, or provide effective health care with
the intention of preventing disease or injury (364). A strategy in-
cludes not only specific preventive technologies (e. g., vaccines or
childproof safety caps tor medicines | but also the means ot financ-
ing, organ izing, and delivering such technologies (e. g., manda t or-y
school immunization programs)
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STUDY BOUNDARIES

Given the wide range of potential issues in chil-
dren’s health, boundaries were needed for OTA’s
study. OTA focused on preventive strategies
applicable to preadolescent children, because the
major health problems of adolescence have their
origins in emotional and behavioral problems
rather than in problems of physical health.

Furthermore, the assessment focused largely on
strategies involving personal health care services,
not on strategies involving, for example, the
educational sector or the larger environment in
which children are raised. Some authorities claim
that American children’s health problems can be
effectively addressed only in the context of a com-
prehensive national strategy that considers the im-
plications of changes in the structure of the Amer-
ican family, the increasing percentage of mothers
who work outside the home, and the increasing
percentage of children in poverty (248,396,639).
Although a good case can be made for a compre-
hensive national strategy on children, and some
elements of such a strategy are already in place,
there is still good reason to search for more limited
actions that can be implemented and that can ben-
efit children today.

This assessment of preventive strategies placed
heavy emphasis on the importance of reducing the

U.S. infant mortality rate, which is almost dou-
ble the rate in Japan and higher than the rates in
15 other developed countries (733). One of the
primary causes of infant mortality is low birth-
weight (under 2,500 grams or 5 Ibs. 8 0z.), Two
personal health care strategies for preventing low
birthweight are examined in this assessment:

. providing better access to family planning
services for high-risk women, particularly
adolescents; and

«i nprovi ng prenatal care for pregnant women
at high risk of giving birth to low birthweight
babies.

OTA also focused on four other health prob-
lems of young children:

. congenital disorders detectable by newborn
screening techniques;

. diseases and conditions preventable through
well-child care;

. accidental injuries; and

. maltreatment (child abuse and neglect).

Each of these health problems accounts for a sub-
stantial burden of illness, disability, and death in
U.S. children. Table 1-1 summarizes some perti-
nent facts about each area chosen for study.

TRENDS IN U.S. INFANT MORTALITY

Infant mortality is a matter of widespread con-
cern in this country. The infant mortality rate for
any year is defined as the number of infant deaths
under 1 year of age per 1,000 live births in the
same year. About 1 percent of all babies born in
the United States—40,030 in 1985—die in the first
year of life (709). Almost two-thirds of these in-
fant deaths occur in the neonatal period (the first
28 days of life); the others occur in the postneona-
tal period (28 days to 1 year).

The infant mortality rate has long been a pri-
mary indicator of the overall health status of na-
tions for two reasons. First, it tends to be closely
associated with access to food, shelter, education,
sanitation, and health care; and second, it is rela-

tively easy to monitor with basic vital statistics
collected in most countries.

The United States ranks 17th among industri-
alized countries in infant mortality, and its posi-
tion has not improved since 1980 (733). If the U.S.
infant mortality rate in 1985 had been equal to
that achieved by the country with the lowest rate
(Japan, with a rate of 5.5 deaths per 1,000 live
births in 1985), there would have been 19,350
fewer infant deaths in the United States that
year—a sum greater than the number of deaths
of all U.S. children 1 to 15 years of age in 1985.

The high U.S. infant mortality rate is brought
about largely by the high low birthweight rate in
this country. Low birthweight so overwhelms
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Table 1-1 .—Burden of lliness in U.S. Children

Problem

Burden of illness or cost

Infant mortality and low birthweight

+ Almost 40,000 babies (1 percent of all U.S. births) die in the first year of

life each year.

+ The United States ranks 17th among industrialized countries in infant

mortality.

+ 6.7 percent of all U.S. newborns are low birthweight babies (under 2,500

grams, about 5 Ibs. 8 0z.).

+ 16 percent of all very low birthweight babies (i.e., those weighing under

Congenital disorders detectable by newborn .
screening

Conditions preventable through well-child -«
care

1,500 grams, about 3 Ibs. 5 0z.) are moderately or severely handicapped.

About 4,500 cases of detectable diseases causing death or mental
retardation occur each year.

37 percent of U.S. infants were fully immunized against diphtheria,
tetanus, and pertussis (whooping cough) in 1983.

+ 78 percent of white children and 62 percent of nonwhite children from 1

to 4 years old were fully immunized against polio in 1985.

+ Almost 8,000 cases of measles occurred in the United States in 1986.

Accidental childhood injuries

+ 7,850 deaths were caused by accidental injuries in children under 15

years old in 1984.
+ 1 in every 9 children is hospitalized for accidential or other injuries be-

fore age 15.

+ 10 million emergency room visits per year are made for accidental or

other injuries.

Child maltreatment
abuse.

+ At least 1,200 children’s deaths in 1986 occurred as a result of child

+ 24,000 children sustained serious physical injury due to child abuse in

1983.

+ 1.9 million cases of suspected child abuse and neglect were reported in

1985,

+ 150,000 to 200,000 cases of sexual abuse occur in the United States

each year.

SOURCE Off Ice of Technology Assessment, 1988

other health problems of early childhood that it
cannot be ignored. The prevention of low birth-
weight and infant mortality has been a recent con-
cern of many groups in this country (296,604);
in 1979, the U.S. Surgeon General’s Report on
Health Promotion identified the reduction of in-
fant mortality as a fundamental goal of the Na-
tion (715).

Until the early 1980s, the United States made
remarkable progress in reducing infant mortality.
During the 17-year period from 1968 to 1985, the
U.S. infant mortality rate declined by about 50
percent for both whites and blacks—from 21.8
deaths per 1,000 live births in 1968 to 10.6 per
1,000 births in 1985 (see figure I-1). The average
annual compound rate of decline during this
period was 4.2 percent. The infant mortality rate
for blacks remained equal to about twice the white
rate throughout the 17-year period.

In the early 1980s, the pace of the decline in
the U.S. infant mortality rate slowed apprecia-

bly. In the 3-year period from 1981 to 1984, the
annual average of rate of decline was 3.3 percent,
down by about 20 percent from the 4.1-percent
average experienced in the 4-year period from
1977 to 1981. And provisional U.S. infant mor-
tality data extending into 1987 indicate continued
deterioration in the pace of decline.

Year-to-year fluctuations in reported infant
mortality rates are to be expected, but the recent
slowdown in improvement of the U.S. infant mor-
tality rate cannot be dismissed as a random vari-
ation around the trend. At OTA’s request, the
National Center for Health Statistics (NCHS) pre-
dicted U.S. infant mortality rates for the 3-year
period from 1982 to 1985 on the basis of trends
in final U.S. infant mortality rates from 1968 to
1981. The U.S. infant mortality rate in 1985 was
10.6 infant deaths per 1,000 live births, signifi-
cantly higher than the rate predicted for that year
on the basis of the NCHS analysis (9.9 deaths per
1,000 births). Had the U.S. infant mortality rate
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Figure 1-1 .—U.S. Infant Mortality Rates

by Race, 1968-85
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SOURCE Office of Technology Assessment, 1988, based on U.S. Department of
Health and Human Services, Public Health Service, National Center
for Health Statistics, Hyattsville, MD, unpublished data from U S vital
statistics, 1986

continued to decline after 1981 at the rate pre-
dicted by NCHS on the basis of previous trends,
the United States would have suffered about 2,630
fewer infant deaths in 1985 than were actually re-
ported.

No single explanation is sufficient for why the
U.S. infant mortality rate began to level off in the
early 1980s and continues to do so into the
present. But the key to the slowdown puzzle ap-
pears to be the deteriorating U.S. birthweight
distribution-especially the increase in the number
of live births recorded in the lowest birthweight
categories. In 1980, low birthweight infants rep-
resented less than 7 percent of all newborns in the
United States but accounted for 60 percent of all
babies who died in infancy (687).

Progress in reducing infant mortality rates can
come through two routes:

1. changes in birthweight-specific infant mor-
tality rates, and

2. changes in the distribution of birthweights
toward heavier babies.

Historically, most of the progress in the United
States since 1960 has been via the first route. In
fact, between 1960 and 1980, about 91 percent of
the improvement in the U.S. infant mortality rate
was due to changes in birthweight-specific mor-
tality rates (80). In recent years, U.S. birthweight-
specific mortality rates have continued to im-
prove, in large measure as a result of rapid ad-
vances in the technology of neonatal intensive care
(665). Neonatal intensive care units (NICUs) of-
fer sophisticated monitoring and therapy to pre-
mature infants whose undeveloped lungs do not
function properly. The 1970s saw rapid advances
in respiratory therapy techniques and improve-
ments in mechanical ventilation, which had a ma-
jor impact on the survival of premature infants
with respiratory distress syndrome. In the 1980s,
continued improvements in outcomes have oc-
curred in very low birthweight infants (those un-
der 1,500 grams or 3 Ibs. 5 0z.), with the greatest
improvement in the 750- to 1,000-gram birth-
weight group (665).

While U.S. birthweight-specific mortality rates
have improved in the 1980s, the reported birth-
weight distribution in this country has actually
deteriorated. Between 1977 and 1984, the percent-
age of live births at normal birthweights (greater
than 2,500 grams) increased slightly, but the dis-
tribution of low birthweight infants shifted toward
the lowest birthweight intervals (those under 1,000
grams or 2 Ibs. 3 0z.). Had U.S. birthweight-
specific mortality rates not improved in this
period, the deteriorating birthweight distribution
would have resulted in an increase in the overall
U.S. infant mortality rate (339).

Ironically, the success of NICUs in improving
outcomes of the larger very low birthweight ba-
bies may be partly responsible for the reported
deterioration of the birthweight distribution. As
the frontier of viability has been pushed back to
smaller and smaller babies, obstetricians and ne-
onatologists may be more frequently resuscitat-
ing the very tiniest newborns, even those under
500 grams, despite the fact that very few of these
infants will survive. The increased concentration
of high-risk births in sophisticated regional perina-
tal centers and ethical concerns arising from the



“Baby Doe” controversy may also be contribut-
ing to higher rates of resuscitation.

In addition to more aggressively resuscitating
the tiniest newborns, U.S. hospitals today may
be more careful to report as live births what in
the past might have been reported as fetal deaths
or have gone unreported altogether. Greater
awareness of State birth reporting requirements
and legal and economic considerations may be in-
fluencing reporting practices (210,755).

Whatever the reasons, the number of reported
live births under 500 grams in this country in-
creased much more rapidly in the 1980s than did
live births at all other birthweights (699,704,709).
The vast majority of newborns under 500 grams
die in infancy; thus, an increase in the reported
number of live births in this category would have
the effect of pushing up U.S. infant mortality
rates.

In fact, OTA calculated that if the number of
live births under 500 grams had increased between
1977 and 1984 only as fast as the number in the
other low birthweight categories, the U.S. infant
mortality rate in 1984 would have been 10.4 rather
than the reported rate of 10.8 per 1,000 live
births. * The slowdown in the rate of change in
U.S. infant mortality would have been much less
apparent without the excess births in the under-
500-gram” category: the average annual rate of de-
cline in U.S. infant mortality rate would have
been 4.4 percent (rather than the reported rate of
4.1 percent) from 1977 to 1981 and 4.1 percent
(rather than the reported rate of 3.3 percent) from
1981 to 1984. Thus, a large part of the slowdown
in improvement in the U.S. infant mortality rate
in the early 1980s may be a reflection of chang-
ing management and reporting of very premature
deliveries rather than a real deterioration in the
health of pregnant women.

‘Following the birth of Baby Jane Doe(an infant born with mul-
tiple birth defects! Federal regulationswere writtentorequire that
hospitals treat severely handicapped infantsoverthe objections ot
their parents Those regulations were later declared unconstitutional
by the Supreme Court.

*OT A assumed for this a nalysisthat all u nder-500-gram live births
died nintancyOnlv a tem suchbabies ha vesurvivedt o date
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Other factors may also have contributed to the
slowdown in improvement, although available
evidence suggests that their impact would be mod-
est. Such factors include the natural maturation
of technologies for neonatal intensive care that
diffused widely in the mid-1970s and that are now
improving outcomes of the smallest birthweight
babies; the completion of the process of diffusion
of abortion services in the late 1970s that may
have differentially reduced birth rates in women
at high risk for infant mortality, such as very
young teenagers and unmarried women (610); the
increase in the percentage of infants living in pov-
erty; and deterioration in real dollars in the avail-
ability of subsidized health care services for preg-
nant women and children.

The coincidence of increasing poverty among
infants in the early 1980s and decreased real
spending on publicly subsidized health services
in this country is particularly disturbing. From
1978 to 1984, the percentage of infants residing
in poor families rose from about 18 to 24 percent.
During this period, Medicaid expenditures in con-
stant dollars per child recipient declined by 13 per-
cent (278) and Federal funding for three impor-
tant sources of primary health care for poor
women and children—maternal and child health
services, community health centers, and migrant
health centers—declined in constant dollars by 32
percent (40,117,394).

Together, these trends suggest that more preg-
nant women and infants encountered severe fi-
nancial obstacles to obtaining timely health care
services in the early 1980s than in the late 1970s.
Any resulting deprivation would be expected to
have only a modest effect on the overall U.S. in-
fant mortality rate, because relatively few women
and infants would have been newly affected by
the poverty and cutbacks and infant mortality is
still a rare event. Yet, for a particular infant, be-
ing born to a mother in poverty with limited ac-
cess to prenatal and infant care substantially raises
the risk of dying in the first year. Thus, cutting
back on funding for health care services at the
same time that infant poverty rates in this coun-
try were increasing raised the risks of infant mor-
tality for these babies.
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PREVENTING LOW BIRTHWEIGHT

The United States invests a great deal in the
treatment of low birthweight babies and realizes
considerable success. Neonatal intensive care has
played a major and definitive role in the improved
survival of low birthweight and premature infants
since its introduction in the 1960s.°Each year,
about 150,000 to 200,000 infants (from 4 to 6 per-
cent of all U.S. newborns) are admitted to NICUs.
At least one-half of these infants are low birth-
weight babies. Without question, neonatal inten-
sive care is effective and becoming more effective
over time. In 1960, 72 percent of all very low
birthweight infants (1,500 grams or less) born in
hospitals with sophisticated NICUs died in the first
28 days of life; by the early 1970s, the percent-
age had dropped to 54, and by the early 1980s,
it had declined to 27 percent (665).

Although NICU care is effective, it is also ex-
pensive, ranking among the most costly of all hos-
pital care. The effort to reduce the dependence
of low birthweight babies on this expensive tech-
nology adds urgency to the search for strategies
to prevent the need for NICU care in the first
place.

Prenatal Care

Prenatal care encompasses a wide range of
preventive, diagnostic, and therapeutic services
delivered throughout the course of pregnancy,
with the goal of both a healthy baby and a healthy
mother. Preventive components of prenatal care
include screening for potentially harmful condi-
tions in the mother and fetus, education and coun-
seling, and sometimes nutritional supplements.
Diagnostic and therapeutic interventions repre-
sent responses to and followup of problems iden-
tified either through symptoms or screening.

Because prenatal care includes not only preven-
tive interventions such as screening and counsel-
ing but also treatment when needed, it is bound
to be effective in altering the health of some
mothers and infants. Treatment of gestational di-
abetes or hemolytic disorders, for example, is crit-

‘For detailed information on the effectiveness and costs of neonatal
intensive care, see OTA’s 1987 case study Neonatal Intensive Care
tor Low Birthweight Infants: Costs and Effectiveness (665).

T

Photo credit. Yale University and March of Dimes Birth Defects Foundation
Questions remain about exactly which preventive
measures in prenatal care are effective and at what
intervals in the course of a normal pregnancy they are
most effectively applied. Ultrasound examination is not
currently recommended by the American College
of Obstetricians and Gynecologists for
routine use during pregnancy.

ical to healthy outcomes for both mother and in-
fant. The real question of effectiveness is not
whether prenatal care makes any difference to
child health, but exactly which preventive
measures—monitoring, screening, education and
counseling, or nutritional supplements—are effec-
tive and at what intervals in the course of a nor-
mal pregnancy they are most effectively applied.

Various new techniques of prenatal care are be-
ing developed, and evidence needs to be gathered
to ensure their appropriate use in the care of preg-
nant women. One technique for which evidence
is only now accumulating, for example, is called
“ambulatory tocodynamometry.” Its place in
monitoring women at high risk for premature de-
livery is still undetermined.

Effectiveness

The earlier that prenatal care is initiated, the
more frequent the number of scheduled visits, and
the more screening procedures that are performed,
the more expensive prenatal care becomes. If fre-
guent routine visits and procedures do not offer
any advantages in terms of lowering risks of pre-
mature labor, allowing more effective treatment



or better management of labor and delivery than
does seeking care when symptoms develop, the
value of such preventive care would be dubious.

OTA examined the evidence on the effective-
ness of early initiation of and more frequent
prenatal care visits in reducing the rate of low
birthweight and neonatal mortality. Despite seri-
ous shortcomings in almost all studies of prena-
tal care, the weight of the evidence from more
than 55 studies of the effectiveness of earlier, more
frequent, or enriched prenatal care services sup-
ports the contention that two key birth outcomes
—Ilow birthweight and neonatal mortality—can
be improved with earlier and more comprehen-
sive prenatal care, especially in high-risk groups
such as adolescents and poor women. Although
the evidence clearly supports the effectiveness of
prenatal care, it is less revealing about the size
of the effect that should be expected from increas-
ing the quality or quantity of prenatal care re-
ceived by any segment of the population.

Cost-Effectiveness of Expanded
Prenatal Care for Poor Women

If prenatal care can improve birth outcomes,
the logical next question is whether a specific strat-
egy to increase access to effective services is worth
its costs. The Omnibus Budget Reconciliation Act
of 1986 (Public Law 99-509) gave States the au-
thority to make a new group of previously ineligi-
ble pregnant women eligible for Medicaid—those
whose incomes fall above the State’s standards for
Aid to Families With Dependent Children (AFDC)
but below the Federal poverty level. Since April
1987, States have had the option of selecting any
income standard for extending Medicaid eligibil-
ity to pregnant women, provided the standard is
below the Federal poverty line.” By January 1988,
26 States had exercised their option to expand
Medicaid eligibility to include more pregnant
women in poverty.

OTA performed a cost-effectiveness analysis to
determine how costs to the U.S. health care sys-
tem (not just to Medicaid) would be affected by

"The Omnibus Budget Reconciliation Act ot1987(OBRA-87)
passed by Congress in December 1 987( Public Law 100-203 'gave
States even greater freedom to expand eligibility for Medicaid to
pregnant women with incomes up to 185 percent of the Federal pov-
erty line
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a policy of universal eligibility for Medicaid of
all pregnant women in poverty. Under such a pol-
icy, approximately 194,000 preghant women
would be newly eligible for Medicaid coverage,
but almost 60 percent of these women already
have some form of private health insurance cov-
erage. Overall, OTA estimated that offering Med-
icaid eligibility to all pregnant women in poverty
would cause an additional 18.5 percent of women
in this category to initiate early prenatal care (i. e.,
care in the first trimester of pregnancy). Nation-
ally, the extra prenatal care would cost about $4
million per year.’

OTA estimated that for every low birthweight
birth averted by earlier or more frequent prena-
tal care, the U.S. health care system saves between
$14,000 and $30,000 in newborn hospitalization,
rehospitalization in the first year, and long-term
health care costs associated with low birthweight
(see table 1-2).

How effective would earlier prenatal care have
to be for the extra prenatal care costs among
newly eligible women—estimated at $4 million—
to be outweighed by the societal savings result-
ing from a reduction in the rate of low birth-

‘Note that these extra costs of prenatal care donot represent the
additional costs to Medicaid ot providing eligibility, nor do they
represent the full costs of prenatal care for the newly eligible women.
They represent the additional costs associated with the new care
initiated as a result of enhanced eligibility. The extra costs toMed-
icaid might be much higher, since Medicaid would probably be pay-
ing for care that previously had been paid for by patients and their
families or been donated by other government agencies, providers,
or philanthropic groups.

Table 1-2.—Net Incremental Health Care
Costs of a Low Birthweight Birth

Low-cost H i gh-cost
estimate estimate
Initial hospitalization cost:
. Hospital costs . . .. ..... $ 3,763 $ 5,236
. Physician costs . . . .. ... 475 1,487
Total .. ............. $ 4,238 $6.723
Rehospitalization costs in
first year (hospital costs
only) . ... $ 802 $ 802
Long-term costs of treating
low birthweight . . . . . $ 9,000 $23,000
Total net incremental
costs . $14,040 $30,525

SOURCE Off Ice of Technology Assessment 1988
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weight? OTA estimated that the expansion of
eligibility for prenatal care benefits under Med-
icaid would have to prevent between 133 and 286
low birthweight births among the 194,000 new
eligibles for the societal health care savings to out-
weigh the costs. If these women began with a low
birthweight rate of 10.2 percent,’the low birth-
weight rate in the target population would have
to decline by between 0.07 and 0.20 percentage
points for health care costs to break even.

The reduction in low birthweight births would
be concentrated in the group of poor women
whose use of prenatal care changed as a result of
the expanded eligibility for Medicaid. Among
these new users, the low birthweight rate would
have to decline by between 0.4 and 0.8 percent-
age points to between 9.4 and 9.8 percent.

Is it reasonable to expect reductions of this mag-
nitude in the low birthweight rate? The evidence
on the impact of earlier prenatal care on birth-
weight suggests that such reductions are quite fea-
sible. The quantitative results of several reason-
ably well-designed studies of the effect of earlier
prenatal care on birthweight showed effects that
were at least twice as great as the effects required
for the expansion of Medicaid eligibility to pay
for itself in reduced health care costs (149,311,569,
600). That early prenatal care can also be expected
to prevent some infant deaths (though the num-
ber cannot be predicted with certainty) further en-
hances the strategy’s cost-effectiveness. Encourag-
ing poor women to obtain early prenatal care
through expanded Medicaid benefits is a good in-
vestment for the Nation.

Comprehensive School-Based Clinics
for Teenagers

One approach to reducing the U.S. infant mor-
tality rate and low birthweight would be to give
women at high risk of poor birth outcomes bet-
ter opportunities to avoid unintended pregnan-
cies (296). Teenagers and women age 35 and
above have a higher risk than other women of
having babies that die in the first 28 days of life
and that weigh 2,500 grams (5 Ibs. 8 0z. ) or less

‘The low birthweight rate is defined as the percentage of live births
with a birthweight of less than 2,500 grams.

at birth.Similarly, women who have not grad-
uated from high school are at greater risk of ex-
periencing these poor birth outcomes than women
with at least a high school education.

In 1984, over 1 million teenagers in the United
States became pregnant. About 40 percent of these
pregnancies ended in abortion and 13 percent
ended in miscarriage (443), so the number of
births to teenage mothers in this country in 1984
was about 470,000 (443). The vast majority of
teenage pregnancies are not only unintended but
unwanted once they occur. In 1979, 82 percent
of unmarried teenagers who became pregnant in
the United States reported that the pregnancy was
unwanted, but of unmarried teenagers who did
not want their pregnancy, only 32 percent used
contraception (443).

Strategies for preventing teenage pregnancy
span a wide range of philosophies, from programs
that are intended to influence teenagers’ attitudes
about sexual behavior and relationships to pro-
grams that prescribe or dispense contraceptive
services (443,652a). There is tentative evidence
that comprehensive school-based clinics that of-
fer contraceptive services (as well as other kinds
of health care) can lower teenage pregnancy rates
and avoid unwanted births. Not all school-based
clinics located in high schools and junior high
schools offer family planning services. Of those
that do, only a few actually dispense contracep-
tives. Some clinics prescribe contraceptives, and
many others refer students to other providers.

The effectiveness of school-based clinics in pre-
venting pregnancies and births among adolescents
has been examined at two programs to date, one
with three sites in St. Paul, Minnesota (147,333),
and the other located in Baltimore, Maryland
(777). Studies of the St. Paul school-based clinic
program suggested that the program was success-
ful in reducing birth rates among female students
(147,333). The Baltimore school-based clinic pro-
gram appears to have prevented pregnancies and
reduced levels of sexual activity among students
receiving services (777).

°Except for very young teenagers (those under 15 years of age),
the relationship between age and neonatal mortality is a reflection
of other factors, such as poverty, poor health care, or risky be-
haviors, that tend to cluster in adolescent mothers.
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Although it is premature to draw conclusions
about the effectiveness of school-based clinics in
reducing high-risk unwanted pregnancies in ad-
olescents, the evidence accumulated to date does
look promising. The costs of providing compre-
hensive school-based health services is about $125

per year per student (443). As more evidence on
the effectiveness of school-based clinics in reduc-
ing rates of teenage pregnancies and births ac-
cumulates, study of whether such clinics can yield
net savings to the U.S. health care system will be
warranted.

PREVENTING HEALTH PROBLEMS IN EARLY CHILDHOOD

Once a baby is born, various preventive strat-
egies are available to promote his or her health
during infancy and beyond. OTA assessed the ef-
fectiveness or cost-effectiveness of interventions
in four general categories: newborn screening for
congenital disorders, well-child care, prevention
of accidental injuries, and prevention of child
maltreatment.

Newborn Screening for
Congenital Disorders

The screening of large populations of newborns
for congenital disorders began as a public health
activity in 1961 with screening for phenylketo-
nuria (PKU). PKU, an inherited disorder of me-
tabolism, occurs in about 1 in 10,000 to 1 in
15,000 infants. The development of a newborn
screening test permitted its detection in the first
week of life, so that treatment could begin before
2 to 4 weeks of age, thus avoiding the irrevers-
ible mental retardation that would otherwise
occur.

Today, newborn screening for PKU and con-
genital hypothyroidism is conducted in all 50
States and the District of Columbia. Tests for vari-
ous other congenital disorders are also offered in
some States, including tests for homocystinuria,
galactosemia, maple syrup urine disease, sickle-
cell anemia, cystic fibrosis, biotinidase deficiency,
and congenital adrenal hyperplasia.

In general, the disorders included in routine
newborn screening programs are diseases that are
present throughout the life of an affected individ-
ual, do not get better (and often worsen) with
time, and can result in severe mental retardation,
physical disabilities, and even sudden death if un-
treated in the first days or weeks after birth. Al-

though only a few disorders are in this categor,
and those are relatively rare, newborn screening
followed by early and sustained treatment can
make the crucial difference in affected infants.

Effectiveness

The effectiveness of newborn screening in iden-
tifying affected infants depends in part on the ac-
curacy of the test itself; it also depends on the abil-
ity of the screening program to collect blood
specimens from all infants and to perform the tests
properly and in time to initiate treatment. Thus,
the organization and management of newborn
screening services, the timing and number of new-
born blood specimens, and laboratory perform-
ance have major bearing on the effectiveness of
newborn screening.

The United States and Canada are the only de-
veloped countries offering newborn screening that
do not have a national screening program. In the
absence of a national newborn screening program
or national set of minimum standards, each State
has taken a slightly different approach to provid-
ing screening services. A few States have joined
with neighboring States to form regional pro-
grams (279), Most States have their own newborn
screening programs; State programs usually do
have a centralized screening laboratory, but many
do not have an organized program of services
linking the laboratory with followup, treatment,
and monitoring. A few States operate without a
central laboratory or a centrally organized pro-
gram. These States rely on an informal network
of individual families, physicians, and a combi-
nation of public and private laboratories to pro-
vide screening and followup.

In some areas, the lack of a coordinated net-
work of newborn screening services may reduce
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the overall effectiveness of newborn screening by
putting infants at risk for not being screened or
for not receiving appropriate treatment. There are
no national data on the number of infants at risk,
however, because there is no central system for
collecting comprehensive data with which to mon-
itor and compare the outcomes of newborn
screening in the State and regional programs.

Cost-Effectiveness of Newborn Screening

Although the value of newborn testing in the
hospital for PKU and congenital hypothyroidism
is now widely accepted, there is substantial ques-
tion about the appropriateness of testing for other
conditions and about the need for a routine sec-
ond blood specimen at around the third week of
life to pick up cases that might have been missed
on the first screen. The second specimen issue has
gained importance in recent years as the trend
toward early hospital discharge of newborns has
increased the probability that some affected in-
fants will be missed. (In 1985, about 42 percent
of all newborns were discharged before 3 days,
up from 31 percent in 1980, and the optimal age
for PKU testing is 3 to 5 days after birth. ) Con-
cern over the adequacy of the test in blood speci-
mens taken within 24 hours of birth (282,283,409)
led the American Academy of Pediatrics (AAP)
Committee on Genetics to recommend that all in-
fants whose first sample was collected before 24
hours after birth have a second blood sample
taken by the third week of life.

OTA performed a cost-effectiveness analysis
comparing a basic screening strategy—one speci-
men taken in the hospital to test for PKU and con-
genital hypothyroidism—to no screening and to
six expanded strategies. The six expanded strate-
gies involve a second specimen or additional tests
on a single specimen.

Newborn screening for PKU and congenital
hypothyroidism using one specimen reflects the
minimum situation common to all U.S. newborn
screening programs. Compared to no screening,
this basic screening strategy not only saves many
infants (about 1,291 per year) from lifetimes of
severe disability but also yields net savings for the
U.S. health care system of about $120 million per
year. Each of the six expanded screening strate-

gies would save more babies from deadly or dis-
abling diseases than the basic strategy (ranging
from 50 to 160 infants nationwide per year, de-
pending on the strategy), but the incremental costs
of achieving those extra successes are high (see
table 1-3).

The net health care costs per case detected by
any of the expanded newborn screening strategies
remain high even under the “best case” assump-
tions applied in a sensitivity analysis. OTA found,
however, that under the best case assumptions,
the cost of detecting an extra case via an expanded
one-specimen strategy —to test for PKU, congen-
ital hypothyroidism, galactosemia, and maple
syrup urine disease—is about $85,000. This
amount would buy an entire lifetime for a child
with one of these disorders and is low compared
to the cost of many therapies currently consid-
ered accepted medical procedure. The cost (in
1986 dollars) per year of life gained from heart
transplantation for congestive heart failure, for
example, is about $28,000 (162) to $40,000 (98),
and for a year gained from hemodialysis for end-
stage renal disease is about $36,500 (530).

Four congenital disorders not included in the
screening strategies examined in OTA’s cost-
effectiveness analysis—sickle cell anemia, cystic
fibrosis, biotinidase deficiency, and congenital
adrenal hyperplasia--are being considered for in-
clusion in an increasing number of newborn
screening programs. Newborn screening for sickle
cell anemia, in particular, is gaining widespread
support as a result of recent evidence linking early
detection and treatment of the disease with re-
duced mortality in the first few years of life (198).

OTA did not evaluate tests for these four dis-
orders in its cost-effectiveness analysis, because
reliable data on the long-term value of screening
for these disorders do not exist. Few evaluations
of the sensitivity and specificity of the screening
tests and of the long-term value of early detec-
tion and treatment of sickle cell anemia, cystic
fibrosis, biotinidase deficiency, or congenital adre-
nal hyperplasia have been conducted. In the ab-
sence of more data on effectiveness, estimates of
the cost of screening and treatment, not to men-
tion costs averted by screening, would be incom-
plete at best.
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Table 1-3.—Incremental Effectiveness and Health Care Costs of Six Expanded Newborn Screening Strategies
Compared to a Basic One-Specimen, Two-Test Strategy®(1986 dollars)

Number of extra cases
detected in the
United States

Net incremental cost
per extra case detected

Expanded strategy - and treated

Two specimens: on first specimen, test for PKU and CH; on ~

second specimen, repeat test for PKU and CH in all infants . . . 75 $466,000
Two specimens: on first specimen, test for PKU and CH; on

second specimen, test for PKU and CH only in infants with first

specimen collected less than 72 hours after birth . . . ... ... .. 49 $253,000
Two specimens: on first specimen, test for PKU and CH; on

second specimen, test for CH only in all infants . . . . . . .. y e 64 $432,000
Two specimens: on first specimen, test for PKU and CH; on

second specimen, test for PKU, CH, and HC in all infants . . . . . 94 $421,000
One specimen: test for PKU, CH, GA,and MSUD . . .. ... ......... 68 $173,000
Two specimens: on first specimen, test for PKU, CH, GA,

and MSUD; on second specimen, test for PKU, CH, and HC

in all infants . . . . . . . . . . .. ... 162 $317,000

Abbreviations PKU phenylketonuria; CH = congenital hypothyroidism; HC - homocystinuria; GA = galactosemia; MSUD = maple syru D urine disease
aTh basic newborn screening strategy to which the expanded strategies in this table are compared Is a one-specimen Strategy with tests for phenylketonuria (p KU)

and congenital hypothyroidism (CH)
SOURCE Office of Technology Assessment 1988

Well-Child Care

Well-child care refers to a variety of preven-
tive health services offered by physicians or other
health professionals at defined points in a child’s
life, beginning as early as the second or third week
after birth and extending into adulthood (227).
The goal of well-child care is ultimately to im-
prove the physical, cognitive, and psychological
health of children both in childhood and
adulthood.

Well-child care encompasses two main aspects
of prevention:

. immunization; and

= health supervision, consisting of physical ex-
aminations and other tests that screen for ill-
ness or developmental problems, health edu-
cation, and parental guidance.

Immunization

Immunization provides the starkest example of
the power of prevention to save or prolong lives,
prevent significant disability, and lower medical
care costs. It represents the ideal of medical
progress—prevention rather than cure or relief of
symptoms (642). Today, children in the United
States are routinely vaccinated against eight dis-

eases. diphtheria, tetanus, pertussis (whooping
cough), polio, measles, mumps, rubella (German
measles), and, most recently, Haemophilus in-
fluenzae b (Hib).

The cost-effectiveness of the childhood vaccines
is well established in the literature—indeed, such
vaccines not only confer medical benefits but are
cost-saving. The diptheria, tetanus, and pertus-
sis (DTP) vaccine—the most controversial vac-
cine—continues to be cost-saving, despite a rapid
rise in vaccine prices due to the recent vaccine lia-
bility crises. As vaccine prices increase, however,
costs saved with childhood immunization pro-
grams diminish. Thus, developments with regard
to the current vaccine liability crisis will have an
impact on whether childhood immunizations con-
tinue to be cost-saving.

New technologies on the horizon also will have
an impact on the cost-effectiveness of childhood
immunizations. Two new DTP vaccines devel-
oped by the U.S. National Institutes of Health and
Japanese researchers could substantiall reduce
the number and seriousness of adverse reactions
to the pertussis component of the DTP vaccine.
A reduction in adverse reactions could decrease
the amount of corresponding litigation and ulti-
mately reduce vaccine prices.
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Well-child care comprises physical examinations and

tests that screen for illness or developmental problems,

immunization against polio and other diseases, health
education, and counseling of a child's parents.

Health Supervision

Evidence on the effectiveness of components of
well-child care other than immunization is more
remarkable for its limitations than for its findings.
No evidence supports the contention that well-
child care other than immunization significantly
influences mortality or morbidity among children
or that it enhances the development of a child’s
social competence. On the other hand, sample
sizes have been uniformly too small and followup
too brief to identify mortality changes; the avail-
able measures of childhood morbidity have been
inadequate, and most investigators have not even
looked at children’s developmental outcomes. The

particular importance of the outcome measures
examined to date and their duration of impact
have not been evaluated. For these reasons, ex-
pert opinion and good intentions rather than sci-
entific data currently guide the provision of well-
child care. Participation in well-child care does
seem to provide substantial satisfaction to both
parents and providers, and the value of their satis-
faction should not be overlooked.

Of the components of well-child care examined
by OTA, childhood immunization for eight dis-
eases is the only one shown to be cost-effective
and cost-saving. A schedule of well-child care
visits that corresponds to the AAP’s and Immu-
nization Practices Advisory Committee’s recom-
mended schedule for childhood immunization,
therefore, is cost-saving. Such a schedule would
include seven well-child care visits for normal in-
fants and children in the first 6 years of life. The
schedule for well-child care visits recommended
by AAP calls for 13 visits in the first 6 years of
life. Whether more well-child care visits than
the seven required for childhood immunizations
would be cost-effective is unknown, because re-
searchers have yet to be able to document the ef-
fectiveness of the health supervision aspects of
well-child care in terms of improved health out-
comes. In formulating recommended schedules for
well-child care visits, AAP and other recommend-
ing bodies have relied on expert opinion regard-
ing the effectiveness of the components of well-
child care other than immunization (284).

Preventing Accidental
Childhood Injuries

Accidental injuries are the leading cause of
death in American children after the first few
months of life.” In 1984, 7,850 U.S. children un-
der age 15 died as a result of such injuries (713).
Nationally, approximately 353,000 hospitaliza-
tions and nearly 10 million emergency treatments

“To describe accidental injuries, many people prefer the label
“unintentional injuries” because they believe that the term “acciden-
tal” implies unavoidability OTA has chosen to use the term ac-
cidental injuries for two reasons. One is that it is the term more
commonly used by the general public. The other is that man,re-
searchers in the field of child abuse argue that the term uninten-
tional injuries does not in tact exclude all injuries due to child abuse,
because some child abuse 15 unintentional.
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annually are due to childhood injuries. Approxi-
mately 4,700 children under age 17 experience
bed-disabling injuries each year (705).

Childhood accidents are very costly to Amer-
ican society, even after the tremendous social and
emotional costs of death and disability are ex-
cluded. NCHS estimated that in 1980, injuries and
poisonings (accidental and nonaccidental) ac-
counted for 13.3 percent of acute medical care
costs for U.S. children under age 17, or nearly
$2 billion (479). Most of this cost, which does not
include long-term care costs or nonmedical costs,
is probably due to accidental injuries. As a group,
accidental and other injuries are the leading cause
of potential years of life lost before age 65 (685).
In infants under age 1, injuries are the second lead-
ing cause of death (after death due to conditions
present at birth); and in all other children under
age 15, they are the leading cause of death (451).

In 1984, the greatest number (43 percent) of the
accidental fatalities in children under age 15 re-
sulted from vehicle-related accidents. Drowning
and fires/burns were also prominent causes of
death among children in this age group.

There are three broad strategies for preventing
accidental childhood injuries:

= Persuasion/education: persuading people to
increase their self-protection (e. g., through
education or reminders to use seatbelts).

. Regulation of behavior: requiring people to
increase their self-protection (e. g., by pass-
ing laws requiring the use of seatbelts).

. Automatic protection: providing automatic
protection from injury through product or
environmental design (e. g., by designing au-
tomobiles so that a person is automatically
seatbelted when in the vehicle) (451,531).

For motor-vehicle-related injuries in children,
both regulation and automatic protection have
been very effective in reducing deaths (and, pre-
sumably, serious injuries as well). In 1977, Ten-
nessee passed the first State law requiring children
to be restrained in an infant or child seat. By 1984,
all 50 States had enacted laws requiring the use
of safety restraints for children in automobiles
(29). These laws contributed to the 36-percent de-

cline in motor-vehicle occupant deaths among
children under age 5 between 1980 and 1984
(234,713).

Still, there is considerable room for improving
child safety restraint laws. Many States require
safety restraints in automobiles only for very
young children. Altogether, 38 States have no re-
straint requirements for children over age 5 (and
many States do not require restraints for children
over 3 or 4) (719). Laws covering only certain ages
and exempting certain vehicles may fail to pre-
vent a substantial number of avoidable deaths.
One analysis of motor-vehicle occupant fatalities
in very young children (ages 0 to 5) concluded
that in some States, up to 43 percent of deaths
occurred in children who would not have been
covered under restraint laws as of 1984 (636).

The evidence regarding the role of enforcement
in improving the effectiveness of safety restraint
use is somewhat conflicting. A few studies of spe-
cific enforcement efforts have found that such ef-
forts had little additional effect (535). One study
of seatbelt use found, however, that Texas had
the highest rate of compliance in the Nation, a
rate which Texas authorities attributed to vigor-
ous enforcement efforts (518).

Automatic protection has also played an im-
portant role in the reduction of motor-vehicle-
related childhood injuries. Attempts to reduce au-
tomobile injuries have included both product and
environmental changes. The Motor Vehicle Safety
Act of 1966 (Public Law 89-563) required au-
tomakers to include certain safety features in 1968
and subsequent model cars, such as shoulder belts,
energy-absorbing steering assemblies, and interior
padding. Reductions in automobile-associated
deaths observed into the 1980s can probably be
attributed in part to the continued attrition of
old vehicles that did not meet the standards. The
effect of the standards on death rates of children
alone has not been estimated.

Other possibilities for improvement also re-
main. For example, many vehicles still have pro-
trusions such as knobs and tapered dashboards
that can cause injury to the faces, heads, and
chests of individuals during crashes or sudden
braking (752). One study found that 12 percent
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of children’s injuries in motor vehicles occurred
in noncrash braking or swerving (4).

Although education programs designed to en-
courage families to use child safety restraints in
automobiles have met with only modest success
(522,523), education may be an important com-
ponent of regulatory strategies, both in encourag-
ing the legislative process and as a necessary back-
ground to acceptance and proper use of required
technologies (177).

For accidental childhood injuries not involving
motor vehicles, similar conclusions can be drawn.
Automatic protection is most effective and regu-
lation is often effective in reducing accidental in-
jury rates, especially when accompanied by
educational campaigns. Examples of actions that
could together substantially reduce children’s
deaths due to accidental injuries include:

* helmets for bicyclists,

* barriers around swimming pools,

* universal use of smoke detectors,

+ window bars in windows above the first
floor,

* hot water heater temperatures of no more
than 120 degrees Fahrenheit,

+ stringent limits on the sales and use of all-
terrain vehicles, and

* “no-right-turn-on-red” laws,

It must be remembered, however, that many of
these preventive interventions involve additional
costs to society or substantial loss of personal
choice, issues that need to be taken into account
when considering accident prevention policies.

Preventing Child Maltreatment

Child maltreatment—includin physical, psy-
chological, and sexual abuse and neglect—is an
especially troubling children’s health problem be-
cause it is caused primaril by adult behavior, not
by accidents or natural disease processes. In the
past two decades, there has been an explosion of
concern in professional and lay communities
about the problem, but policy debates regarding
appropriate responses are hindered by the lack of
consensus about what constitutes maltreatment,
what causes it, how frequently it occurs, and,
most important, how it can be prevented.

All 50 States and the District of Columbia have
laws defining child maltreatment and mandating
that professionals working with children report
suspected cases. Typically these laws are vague,
leaving a good deal open to interpretation. State
child protection agencies, which are designated
by law to respond to reports of alleged child mal-
treatment, typically have a higher threshold for
identifying a case as abuse or neglect than health
care professionals have (143). For example, a
pediatrician might consider corporal punishment
of a child to be abusive and decide to counsel a
child’s parents about alternative disciplinary strat-
egies. A social worker for a State child protec-
tive service agency, on the other hand, might re-
quire scattered bruising to substantiate a case
report.

The lack of clear definitions of child maltreat-
ment complicates attempts to estimate the fre-
guency with which maltreatment occurs, but even
clear definitions would not make measurement of
the size of the problem easy. The unacceptabil-
ity of child maltreatment and its potential legal
consequences makes conventional methods of esti-
mating incidence and prevalence (e. g., popula-
tion-based surveys or incident reporting) unrelia-
ble. The more serious the maltreatment, however,
the more likely are reporting systems to identify
incidents. In 1985, 1.9 million cases of child mal-
treatment were reported to child protective serv-
ices agencies in the United States (657). A 1986
survey of child protection agencies estimated that
at least 1,200 children died of child abuse in that
year (448).

Few child maltreatment prevention programs
have been rigorously evaluated to ascertain their
short-term and long-term outcomes. Between 1979
and 1981, the National Center on Child Abuse
and Neglect (NCCAN) sponsored a national eval-
uation by Berkeley Planning Associates of 19
NCCAN-funded clinical demonstration projects
(56). The 19 federally funded projects were in-
tended to demonstrate the effects of specialized
clinical treatments in five abuse and neglect sub-
populations (sexual abuse, adolescent maltreat-
ment, substance-abuse-related maltreatment, child
neglect, and remedial services to maltreated chil-
dren). The evaluation methodolog, was critically
flawed, lacking in comparison groups or in ob-



rates of participation, and their participation rates
increased slightly in the period between 1978 and
1984. The increase may be due to factors unrelated
to payment, in particular, the increase in the sup-
ply of pediatricians during the period. Despite
these trends, continued stringency in Medicaid
payment rates can only put more pressure on chil-
dren’s access to private physicians in the future.

CONCLUSIONS

Fortunately, most children in the United States
enjoy excellent health, but this assessment dem-
onstrates that greater strides toward improvement
in their well-being are still possible if more em-
phasis is placed on cost-effective prevention strat-
egies. As the same time, a reality must be recog-
nized in any effort to employ such strategies.
Every inch of ground gained is won with greater

OPTIONS FOR FEDERAL POLICY

OTA has identified several preventive strate-
gies for improving American children’s health,
some of which would be clearly cost-saving to the
U.S. health care system, some of which are ef-
fective (though not cost-saving), and some of
which hold promise of having important impacts
on children’s health:

. improved access to early prenatal care for
poor women (cost-saving);

. comprehensive school-based clinics for ado-
lescents at high risk of unwanted pregnancy
(promising);

= newborn screening using a single blood speci-
men to identify four congenital disorders
(PKU, congenital hypothyroidism, maple
syrup urine disease, and galactosemia) (ef-
fective);

. well-child care as often as required for full
immunization of young children (seven visits
in first 6 years of life) (cost-saving);

. use of child safety restraints in automobiles

(effective, probably cost-saving);
. nurse home visitor programs for pregnant

Chapter I—Summary and Policy Options . 19

Finally, administrative red tape and payment
delays not only slow down the Medicaid enroll-
ment process but also discourage private providers
from participating in the program. The net result
is that in many areas, children eligible for Med-
icaid must seek care at clinics that specialize in
care for the indigent or at hospital emergenc,
rooms.

difficulty and usually at higher costs than the last
because the remaining problems, by definition,
are more intractable. It is the familiar phenome-
non of diminishing returns, with one vital differ-
ence: virtually no new gain can be dismissed as
unimportant if it promises some real reduction of
infant mortality and other forms of suffering.

women and infants in families potentially at
high risk for low birthweight, childhood ac-
cidents, or child maltreatment (promising);
and

Z improved access to physicians’ services for
children living at or near the poverty level
(effective).

Specific policies for bringing about these improve-
ments are discussed below.

Expanding Access to Prenatal Care
for Poor Women

Option 1. Congress could mandate that eligi-
bility for Medicaid be extended to all preg-
nant women with incomes below the Fed-
eral poverty line.

In the Omnibus Budget Reconciliation Act
passed in December 1987 (OBRA-87) (Public Law
100-203), Congress gave States the power to ex-
tend Medicaid coverage to pregnant women with
family incomes up to 185 percent of the Federal
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poverty line.” States vary widely in Medicaid
eligibility and benefit standards, however, and
there is no reason to think that the variation will
be reduced under a program in which participa-
tion is voluntary. So far, only 26 States have
elected to expand Medicaid benefits to all preg-
nant women in poverty. States may be reluctant
to undertake responsibility for a new eligibility
group, because expanding Medicaid to pregnant
women in poverty will increase Medicaid costs
as Medicaid pays for prenatal care that formerly
was paid for by other State programs with more
Federal matching dollars (e.g., the Maternal and
Child Health services block grant), paid for by
the patients’ families, or provided by physicians
and hospitals without compensation.

Requiring Medicaid coverage of all women with
incomes below the poverty line would ensure eg-
uity in eligibility for Medicaid across the States.
This option would raise Medicaid costs, although
it could free some Maternal and Child Health serv-
ices (MCH) block grant money to be used for
other health needs of children and pregnant women.
In States reluctant to implement this option, its
effectiveness could be undermined through enroll-
ment procedures that delay or make difficult the
determination of Medicaid eligibility.

Option 2: Congress could require States to
shorten the period for determining Medicaid
eligibility for pregnant women and could di-
rect the Federal Medicaid authorities to pro-
mulgate simplified eligibility forms and pro-
cedures for such women.

In some States, pregnant women who are eligi-
ble for Medicaid find it difficult to receive early
prenatal care because of delays in the Medicaid
enrollment process. States have 45 days to proc-
ess an application for Medicaid, but women may
encounter additional delays when their applica-
tions are incomplete or when other problems
arise. Congress could require States to make Med-
icaid eligibility determinations for pregnant
women a priority and to require less documenta-
tion for approval.

12 The 1987 Federal poverty levelis $11,203 for a family of ‘our
(382).
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Early prenatal care can reduce the incidence of low
birthweight and the high costs of neonatal intensive care.

Some providers have been reluctant to offer
care to pregnant women in anticipation of their
eligibility for Medicaid because of the fear of
retroactive denial of eligibility and nonpayment
for the services rendered (185). Under OBRA-86
(Public Law 99-509), a “qualified provider” can
provide services to a woman presumed to be eligi-
ble and be guaranteed Medicaid reimbursement
for that care even if eligibility is ultimately de-
nied. Qualified providers include health depart-
ments, hospitals, and clinics, but not private phy-
sicians’ practices. Thus, the presumptive eligibility
clause of OBRA-86 appears to channel pregnant
women who are probably eligible for Medicaid
into sources of prenatal care other than private
physicians. Relaxing the definition of a “qualified
provider” would assure private physicians of some
Medicaid reimbursement even if a woman’s eligi-
bility for Medicaid is ultimately denied; thus, this
change would encourage private physicians to ac-
cept poor women for prenatal care.

Encouraging the Development of
Comprehensive School-Based Clinics
for Adolescents

Option 3: The Federal Medicaid program could
direct the States to expand funding for com-
prehensive school-based health clinics through
Medicaid and its Early and Periodic Screen-
ing, Diagnosis, and Treatment (EPSDT) pro-
gram.
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jective measures of effectiveness. Consequently,
this evaluation provides little information regard-
ing the usefulness of the approaches undertaken
by the demonstration programs,

The use of home health visitors to families at
high-risk for child maltreatment has been stud-
ied more than any other preventive approach.
Five programs, each of which provided a wide ar-
ray of services to clients including visits in the
home, have been evaluated (33,34,225,391,471,
586). Although the specific home care services
differed among the studies, four of the five studies
found that home care services were effective in
reducing actual rates of child maltreatment.

Taken together, available evaluations of home
health visitor programs suggest that such pro-

grams may be successful in preventing child abuse
and neglect.” Although it is difficult to specify
at this point what program elements are most im-
portant in producing the positive outcomes, the
home visitor model appears to have a number of
practical advantages that enhance its effectiveness,
including reaching parents who lack self-confi-
dence and trust in formal service providers, ob-
taining a more accurate and direct assessment of
the home environment, linking parents with other
support services, and reminding parents that ex-
cessive punishment or neglect of children are not
condoned in our society (470).

1'Visiting nurses ma,also be ettectivein Increasing birthweight
and lowering infant mortality (94.169).

IMPROVING CHILDREN'S ACCESS TO

EFFECTIVE HEALTH SERVICES

Although this assessment focused largely on
preventive strategies for promoting or maintain-
ing children’s health, a fundamental question
raised in any discussion of children’s health is
whether systematic differences exist in American
children’s access to needed health care services.

OTA'’s review of the available data revealed a
consistent relationship between family income and
children’s use of health care services. Not surpris-
ingly, the higher the family income, the more serv-
ices a child uses. This relationship appears to be

stronger the sicker the child. Very healthy chil-

dren do not differ widely by income group—they
all see physicians infrequently—but the frequency
with which American children who are sick see
a physician depends very much on their income.

The relationship between family income and
children’s use of health care services is softened
by the availability of health insurance coverage,
so that very poor children, who have access to
Medicaid, are more similar to middle-income chil-
dren in the frequenc, of use of medical care than
are other poor or low-income children (see fig-
ure 1-2). Indeed, children on Medicaid appear to
have as many general checkups and immuniza-
tion visits as middle-income privately insured chil-

Figure 1-2.—U.S. Children’s Medical Visits:
Mean Number of Visits by Family Income, 1980
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dren (except for those enrolled in health mainte-
nance organizations) (45). As might be expected,
having a generous health insurance plan has a
greater effect on the use of medical care for chil-
dren in poverty than it does for other children.
Poor children whose families pay a large amount
out of their own pockets use much less care than
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do those who receive free care (383). Parents do
not appear to be particularly good at discriminat-
ing between visits that are likely to be highly ef-
fective and those that are not (383). When par-
ents cut back on visits, they don’t just cut back
on care that is not likely to make much difference
to the course of illness; they reduce in equal meas-
ure visits for conditions for which medical care
is highly effective.

Family income and health insurance status in-
fluence not only the amount of health care U.S.
children receive but also the site in which they
receive it. Poor children—both those with Med-
icaid eligibility and those without—are much
more likely to receive care in a health clinic, a hos-
pital emergency room, or outpatient department
than are middle-income children.

The result of these systematic differences in the
frequency of use of services and the site of care
suggests that poor children are treated very differ-
ently from nonpoor children by the U.S. health
care system. For poor children, the availability
of adequate health insurance makes a big differ-
ence in whether they get care they need; however,
Medicaid eligibility means that poor children are
more likely to obtain medical care at a hospital
or public clinic than in a private physician’s
practice.

OTA estimates that in 1986, between 14 and
19 percent of all American children under 13 years
of age had no health insurance eligibility what-
soever. Children without health insurance are
heavily concentrated among the poor and the near
poor (family incomes between 100 and 150 per-
cent of poverty): 61 percent of all children re-
ported to be uninsured in 1986 were poor or near
poor.

Almost 40 percent of poor children in intact
families have no health insurance. In fact, poor
children in two-parent families are much less likely
to have health insurance than are poor children
living with never married mothers, whose rate of
uninsuredness is at most 16 percent. This differ-
ence can be explained by the fact that children
in intact families in povert have somewhat higher
incomes on average than do those in households
headed by single mothers, making fewer of them
eligible for Medicaid on the basis of income.

The existence of Medicaid is clearly a great ben-
efit for eligible children. As a federally aided,
State-administered program of medical assistance
for low-income people, Medicaid enhances access
to health care for the poor. Because each State
designs and administers its own program within
Federal guidelines, however, the adequacy of
Medicaid in meeting the needs of children varies
widely across the States.

Federal legislation has been expanding Medic-
aid eligibility for children since 1984. By July 1988,
all children through age 6 who meet the income
and resource requirements of the AFDC program,
regardless of whether they are actually eligible for
AFDC, will be eligible for Medicaid. Because the
AFDC income standards are State-specific, how-
ever, the eligibility criteria are still varied and,
in many States, stringent. In 1986, less than one-
half of all American children under 13 years of
age in poverty were covered by Medicaid (672).

The Omnibus Budget Reconciliation Act of
1986 (OBRA-86) (Public Law 99-509) gave States
the right to extend Medicaid on a phased-in ba-
sis to all children under 5 years of age whose in-
comes and resources put them below the Federal
poverty line. As of January 1988, only 26 States
had extended eligibility. More recently, the Om-
nibus Budget Reconciliation Act of 1987 (OBRA-
87) (Public Law 100-203) permitted States to of-
fer Medicaid to infants whose family incomes are
below 185 percent of the Federal poverty level and
to children up through age 8 with family incomes
below the poverty level.

Physicians who care for Medicaid patients en-
counter severe restrictions on the payments they
receive. In general, Medicaid fees lie well below
the fees paid by Medicare, which are in turn lower
than those paid by the private sector. The dispar-
ity grows with every year. Between 1982 and
1984, for example, private physicians’ fees in-
creased by 13.2 percent, while the median Med-
icaid fee for a brief office visit remained virtually
unchanged (278). As a consequence of low Med-
icaid fees, physicians’ willingness to participate
in Medicaid is limited. Nationally, pediatricians
are about average among all specialties in their
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School-based health clinics that offer family
planning services are promising as an effective
way to reduce pregnancy rates among high-risk
teenagers. Teenagers have special needs when it
comes to family planning services. Because of their
need for confidentiality, a caring attitude on the
part of staff, and proximity, the usefulness of the
existing network of family planning services for
teenagers is limited (515a,776a).

At present, 64 percent of the total funding for
school-based clinics is provided by public sources;
the remaining 36 percent is provided by private
sources (e. g., foundations, corporations, private
fees). Of the public funding for school-based
clinics, the bulk is provided by States through the
MCH block grant or State-only funds (333a).
Medicaid’s EPSDT program provides about 14 per-
cent of the total funds for school-based clinics. Other
Federal programs, including Title XX (Social Serv-
ices), Title X (Family Planning), and the commu-
nity health centers program, provide about 6 per-
cent of the total funds.

As a comprehensive program of preventive care
for Medicaid-eligible children under 21 years of
age, EPSDT is potentially available to fund a
greater proportion of the services provided by
school-based clinics offering family planning serv-
ices. In some States, however, school-based clinics
are not recognized as Medicaid providers because
they do not have a physician on staff. Further-
more, States can restrict payment to school-based
clinics by stipulating very few screening visits for
adolescents under the EPSDT periodicity sched-
ule. To address these problems, Federal EPSDT
regulations could be changed to require States to
certify as EPSDT providers clinics that serve
schools and to mandate a minimum number of
EPSDT screening visits for adolescents.

Implementing this option would still leave to
local jurisdictions the decisions about what kinds
of services to provide and in what schools. This
option would merely enable localities that want
to offer family planning and other health serv-
ices to high-risk adolescents through school-based
clinics to make greater use of Medicaid funds,

Promoting Effective Newborn
Screening Programs

Option 4: The Federal Government, acting
through the Division of Maternal and Child
Health, could use newborn screening grant
funds to encourage States to develop coordi-
nated newborn screening programs.

The effectiveness and costs of newborn screen-
ing depend on the accurate identification of in-
fants with the target disorders and coordination
of screening with followup and treatment serv-
ices. Experts have long agreed that the quality and
efficiency of newborn screening programs could
be enhanced by the development of regional screen-
ing programs, particularly where small State pop-
ulations and low budgets restrict access to high
quality screening services (e.g., 442). Currently,
however, there is no ongoing system in place to
assist States in developing regional programs.

At present, there are only three regional new-
born screening programs in the United States, to-
gether accounting for about 20 percent of births
(281). A majority of births (about 71 percent) are
covered by State screening programs, most of
which have a centralized laboratory, but only
some of which have an organized program of
services linking the laboratory to followup, treat-
ment, and monitoring. A few States, accounting
for about 9 percent of all births, operate without
either a central laboratory or a centrally organized
program, thus relying on an informal network of
families, physicians, and a combination of pub-
lic and private laboratories to provide screening
and followup. In some areas, the lack of a coordi-
nated network of services may be putting infants
at risk of not being screened or of not receiving
appropriate treatment.

The importance of program organization and
management in achieving the theoretically feasi-
ble levels of effectiveness and efficienc,of new-
born screening argues for an aggressive Federal
posture in encouraging the development of high-
quality, low-cost newborn screening programs.

The Centers for Disease Control’s monitoring
of the accuracy and precision of screening tests
through its laboratory proficiency testing program
addresses part, but not all, of the problem. The
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U.S. Department of Health and Human Services,
acting through the Division of Maternal and Child
Health in the Public Health Service, could take
an active role in encouraging and coordinating the
development of regionalized newborn screening
programs through its already existing oversight
authority and its discretionary funds.

Option 5. The Federal Government could in-
crease funding for research on the effective-
ness of newly developed tests designed for
routine newborn screening.

A number of States are considering inclusion
in their screening programs of newly developed
tests for cystic fibrosis, sickle cell anemia, biotini-
dase deficiency, and congenital adrenal hyperpla-
sia. Adequate funding of research on the effec-
tiveness of screening and treatment for these four
disorders before the new tests diffuse widely into
routine screening is needed to ensure the appro-
priate use of resources.

The value of newborn screening for cystic fibro-
sis, the most common of the disorders currently
under consideration for inclusion in screening pro-
grams, is currently unknown. Carefully designed
research studies of both accuracy of detection and
effectiveness of early treatment are needed to
make good judgments about the appropriate place
of tests for cystic fibrosis in newborn screening
programs. One such study of cystic fibrosis,
funded by the National Institutes of Health, is al-
ready underway (166).

A federally funded study of one aspect of early
treatment for sickle cell anemia was recently con-
ducted (198). That study found that the use of
prophylactic antibiotics in affected infants was
successful in reducing the risk of sudden death due
to overwhelming infection early in life (198).
Other issues in the screening and treatment aspects
of newborn screening for sickle cell anemia have
not yet been resolved. Such issues include prob-
lems in counseling and followup of sickle cell
carriers.

Tests for biotinidase deficiency and congenital
adrenal hyperplasia are already being included
in many State screening programs. No adequate
long-term studies to determine the value of screen-
ing for these two disorders have yet been done.

Encouraging Appropriate
Well-Child Care

Option 6: The Federal Government could en-
courage States to develop EPSDT screening
protocols that combine fewer well-child care
visits than are recommended in the Amer-
ican Academy of Pediatrics (AAP) guidelines
with real increases in physician fees.

For the poorest children who are eligible for
Medicaid, access to well-child care needs to be
dealt with either through the regular Medicaid
program or through the Medicaid’s EPSDT pro-
gram. States have established EPSDT screening
protocols that typically include fewer well-child
visits than the 13 recommended in AAP guide-
lines but more than the 7 visits recommended for
childhood immunizations in the first 6 years of
life. But as the EPSDT program has been imple-
mented by the States, only a minority of eligible
Medicaid children actually do have EPSDT visits
in any year.

There are several potential explanations for this
situation. First, 32 States explicitly allow Medic-
aid providers to bill for routine checkups for chil-
dren under the regular Medicaid program, so
many children may be receiving well-child serv-
ices through this source. Second, the EPSDT pro-
gram in many States is not well integrated with

Photo credit: Children Hospital National Medical Center

A schedule of well-child care visits that corresponds to
the recommended schedule for childhood immunizations
is both effective and cost-saving to the
U.S. health care system.
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the primary health care system; EPSDT screen-
ing sites are separate from children’s usual sources
of medical care. Third, States have not aggres-
sively recruited providers to the EPSDT pro-
grams, and private providers may be reluctant to
undertake the reporting commitments required by
EPSDT. Finally, rates of payment for EPSDT
screens are generally low.

To increase recruitment of providers to EPSDT,
one of the key incentives is the level of payment
offered by Medicaid for EPSDT services. The evi-
dence supporting the provision of more well-child
care visits than the number required for complete
immunization is very limited. Thus, States could
limit the number of well-child care visits under
EPSDT to the seven required for immunizations
and would be able to provide higher rates of pay-
ment to EPSDT providers without incurring ad-
ditional program costs.

Whether this option would actually be cost-
neutral to Medicaid programs is uncertain, be-
cause Medicaid children do not now receive the
full complement of well-child care visits, and
higher enrollments in EPSDT could actually in-
crease the number of visits as well as the reim-
bursements per visit. Nevertheless, OTA’s anal-
ysis indicates that improved adherence to clearly
effective and cost-effective well-child care could
be worth the immediate outlays.

Such a strategy would be counterproductive if
only one part were implemented by the States.
That is, if the States were to limit the EPSDT pe-
riodicity schedule without substantially increas-
ing rates of payment for EPSDT screenings offered
by private physicians, children might not receive
the basic number of well-child care visits that are
so clearly cost-saving to the U.S. health care
system.

Reductions in the number of well-child care
visits should not be confused with reductions in
the scope and availability of followup services.
Once problems are identified in Medicaid eligi-
ble children, the availability of diagnostic and
treatment services is critical to these children’s
health status.

Option 7: Congress could require States to of-
fer children required followup services identi-
fied in EPSDT screens, regardless of whether
the services are covered in the State’s Med-
icaid plan.

Once a child has entered the EPSDT screening
systemn, the State is mandated to provide vision,
hearing, and dental services but is not required
to offer other followup care as needed above and
beyond the services outlined in the State’s Med-
icaid plan. This option would increase the prob-
ability that children’s health problems identified
by EPSDT screens are actually dealt with by
Medicaid.

In States that contract with private providers
for EPSDT screens, this option would encourage
providers to enroll children in EPSDT. The op-
tion might discourage States from expanding Med-
icaid children’s access to EPSDT services, how-
ever, because the State would lose control over
covered services.

Encouraging the Use of Child Safety
Restraints in Automobiles

Option 8: The Federal Government, operating
through its highway funding authority, could
encourage those States whose child safety re-
straint laws are not very stringent to adopt
more rigorous standards.

Child motor-vehicle safety-restraint laws have
indisputably reduced serious injuries in very
young children, and all States currently have laws
requiring the use of infant or child restraints. The
details of these State laws differ (636). To enhance
the safety of children in States with less effective
laws, the Federal Government could promulgate
a model child safety restraint law whose adop-
tion could be required for the receipt of Federal
highway funds.

Encouraging the Development of
Nurse Home Visitor Programs

Option 9: Congress could mandate that the
U.S. Department of Health and Human Serv-
ices fund experiments and evaluations of
home visitor programs in populations at high
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risk for low birthweight or child maltreat-
ment and other injuries.

Home visitor programs are labor intensive and
therefore costly, and the evidence on their effec-
tiveness is based on a small number of programs
run by dedicated, enthusiastic, and particularly
skilled people, so it is premature to conclude that
the home visitor approach should be broadly
applied. Nevertheless, the evidence is certainly
strong enough to warrant more widespread ex-
perimentation with the home visitor concept as
a method of improving the outcome of pregnancy
and the health of young children. Possible fund-
ing and coordinating agencies include the National
Center on Child Abuse and Neglect (NCCAN),
the Division of Maternal and Child Health in the
Public Health Service, and the Centers for Dis-
ease Control, all of which have jurisdiction over
child health problems for which home visitor pro-
grams may be effective.

Funding for experimental programs needs to be
directed to those with the strongest evaluation de-
signs if useful information on effectiveness is to
be achieved. The performance of NCCAN in
funding valid research has been disappointing.
Peer review of proposals for demonstration and
evaluation grants or contracts is one way of di-
recting funds to the programs with the strongest
evaluation designs.

The U.S. Department of Health and Human
Services already has the power to issue waivers
under the Medicaid program to States that offer
additional services (such as home visitors) to
selected subgroups of Medicaid eligibles as an in-
ducement to participate in case-management sys-
tems where the freedom to choose a provider is
restricted (Sec. 1915(b) of the Social Security Act).
To obtain a waiver, however, a State must show
that the proposed program will as a whole reduce
costs or slow the rate of increase in Medicaid pro-
gram costs. It may be difficult to justify an ex-
pensive program such as home visitors on the ba-
sis of cost-savings to Medicaid. More flexibility
on the part of the Health Care Financing Adminis-
tration in approving waivers containing these
services would enhance the development of such
programs.

Improving Poor Children’s Access to
Physicians’ Care

Option 10: Congress could mandate that eligi-
bility for Medicaid be extended to all chil-
dren under 9 years of age in families with
incomes below the Federal poverty line.

OBRA-87 gave States the option to expand
Medicaid to cover all poor children under 9 years
of age and offer Medicaid to infants in families
with incomes up to 185 percent of the Federal pov-
erty line. Making Medicaid eligibility for all poor
children under age 9 mandatory would eliminate
the inevitable disparity among States in eligibil-
ity that will result from the optional provisions
of OBRA-87 and would improve access to care
for such children.

The available evidence suggests that this option
would be likely to improve the health status of
newly eligible Medicaid children because it would
increase their use of effective health care. It would
also be costly to Medicaid because free care would
bring about more use of medical care by these
children.

Option 11: Congress could require States to in-
crease the fees paid to physicians when they
care for Medicaid children.

For children who are eligible, the Medicaid pro-
gram offers a comprehensive array of health serv-
ices. The key problem, however, is finding ade-
guate sources of care. Physician participation in
the Medicaid program varies from place to place,
but it is clear that there are administrative and
payment barriers that discourage Medicaid fami-
lies from using private practices.

The low levels of Medicaid fees in comparison
to private fees in many States is of particular con-
cern. By mandating increased fee levels for phy-
sicians who treat Medicaid children, Congress
could arrest the tendency for Medicaid children
to seek primary care in sites different from those
used by non-Medicaid children. Increased fee
levels would also raise Medicaid program costs,
however, and could encourage some unnecessary
use of health services by Medicaid patients.
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Option 12: Congress could increase direct Fed-
eral subsidies of health care providers—
through community health centers, maternal
and child health projects, and other programs
administered by State and local governments
—to provide primary health care for poor
families.

An alternative to expanding Medicaid eligibil-
ity would be for the Federal Government to in-
crease its commitment to funding publicly subsi-
dized providers of health care for the poor. The
erosion of real Federal funding of programs that
provide health care services for poor children and
pregnant women in the last 9 years—a period
when the population of poor and uninsured chil-
dren grew—has caused an increasing strain on
these services.

Increasing funding for direct provision of health
services to the poor would have the advantage
of permitting States or localities to target serv-

ices to areas of greatest need and to tailor pro-
grams to the needs of poor women and children.
Programs of enriched prenatal care, for example,
can be more easily coordinated through State or
local governments or community health centers
than through physicians’ private practices.

By definition, however, the funding of public
or publicly subsidized clinics for the poor tends
to separate provision of care for poor children and
pregnant women from care given to the nonpoor.
The implications of separate streams of medical
care are unclear. Although targeted programs can
offer enhanced services tailored to the multiple
needs of poor children and their families, their
qguality and effectiveness are likely to vary widely
across areas. Without freedom to use other set-
tings of care made possible by access to public
or private health insurance, some poor women
and children could ultimately receive lower qual-
ity care.
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Chapter 2

Children’s Health Status: Current Trends

INTRODUCTION

In any study of children’s health, an obvious
first question is whether American children are
as healthy as they can be and whether their health
has been improving in recent years. This chapter
addresses that question by examining recent trends
in a number of indicators of children’s health. The
greatest emphasis of this chapter is on infant mor-
tality, but other measures of children’s health are
examined as well.

The infant mortality rate’has long been a pri-
mary indicator of the overall health status of na-
tions for two reasons: first, it tends to be closely
associated with access to adequate food, shelter,
education, sanitation, and health care (426); and
second, it is relatively easy to monitor with basic
vital statistics collected in most countries. Indeed,
its wide availability as a quality-of-life indicator
has given infant mortality a visibility in policy

‘Theintantmortality rate tor any year 1s defined as the number
otintantdeaths under 1 year ot age per 1,000 live births in the same
year. The infant mortality rate is the sum of two components: the
neonatal mortality rate (definedas the number of infant deaths un-
der 28 days per 1,000 live births), and the postneonatal mortality
rate (defined as the number otinfant deaths between 28 days and
1 year per 1,000 live births), When linked birth and death certifi-
cates are available, the postneonatalmortality rate is usually de-
fined as the number of infant deaths between 28 days and 1 year
per 1,000 neonatal survivors. Unless otherwise indicated, the former
definition will be used in this chapter.

debates that it might not otherwise have. The
much higher rate of infant mortality in the South
than in other parts of the United States, for ex-
ample, has propelled leaders in that region to
come up with a plan to reduce the disparity (604).
The infant mortality rate may even overshadow
other important, but much less easily measured,
dimensions of children’s health status that take
account of the full physical, cognitive, and emo-
tional well-being of children in this country.

One of the problems in evaluating children’s
health is that good indicators of children’s health
status are hard to find. More research aimed at
developing valid measures that take a broader
view of children’s health would certainly enhance
our understanding of the health problems of chil-
dren in this country. Lacking such measures at
present, OTA has focused in this chapter on those
measures for which recent data (into the 1980s)
are available.

The first part of this chapter examines U.S. in-
fant mortality rates and the reasons for the re-
cent slowdown in improvement experienced in
this country. The second part of the chapter ex-
amines several indicators of children’s health sta-
tus in the period beyond infancy.

THE PROBLEM OF INFANT MORTALITY

The current status of and trends in infant mor-
tality rates in the United States are matters of
widespread concern (426,666). After a period of
rapid decline from the mid-1960s through the
1970s, the pace of the decline in the U.S. infant
mortality rate may be significantly slowing. Re-
cent final mortality data show an average annual
decline in the U.S. infant mortality rate of 3.3 per-
cent for the 3-year period from 1981 to 1984 (709).
This is the lowest percentage reduction in the U.S.
infant mortality rate in any 3-year period since
1965.

Hope that the trend from 1981 to 1984 is an
aberration from an otherwise substantial and con-
tinuous decline in the U.S. infant mortality rate
since the mid-1960s is not supported by the most

recent provisional data on U.S. infant mortality.*

*Provisional mortality data and final mortality data are both based
on birth and death certificates reported by State vital statistics offices.
In this chapter, provisional data for a given year are for the preceding
12 months ending with June 30; final mortality data, however, are
tor the calendar year. Because of differences in reporting systems,
provisional data are not always comparable to final data. Trends
within each system are highly correlated, however, so provisional
data on infant mortality rates may be used in lieu of final data to
provide a reasonable estimate of the most recent trends (337).
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These provisional data indicate that the average
annual rate of decline in the U.S. infant mortal-
ity rate for 1985 and 1986 was only 1.4 percent—a
smaller decline than the previous low for a 2-year
period. At this rate of decrease in U.S. infant mor-
tality rates, the U.S. Surgeon General’s objective
of reducing the U.S. infant mortality rate to 9.0
infant deaths per 1,000 live births by 1990 (715)
will not be reached.

Not only has there been a decline in the rate
of decrease in the overall U.S. infant mortality
rate, but large racial disparities in infant mortal-
ity rates persist. Over the past 24 years, black in-
fant mortality has been consistently higher than
white infant mortality by almost two to one (see
app. C). In 1985, the infant mortality rate was
18.2 infant deaths per 1,000 live births for blacks
and 9.3 for whites.

Infant Mortality in the United States
and Other Developed Countries

In comparison to the ranking of several other
industrialized countries, the United States’ rank-
ing with respect to infant mortality is unfavor-
able (see table 2-1). In 1985, the United States had
10.6 infant deaths per 1,000 live births, and its
infant mortality rank of 17th was unchanged from
1980. Even if the higher infant mortality rates of
blacks and other minorities are excluded from the
comparisons for 1985, the remaining (white) U.S.
rate of 9.3 deaths per 1,000 live births would still
yield a comparatively low rank of 10th. If the U.S.
infant mortality rate in 1985 had been equal to
that achieved by the country with the lowest rate
(Japan, with a rate of 5.5 infant deaths per 1,000
live births), the United States would have had
19,350 fewer infant deaths that year—a sum
greater than the number of deaths of all children
between 1 and 15 years of age in 1985.

A country’s infant mortality rate depends both
on the incidence of low birthweight and on birth-
weight-specific infant mortality rates. The inter-
national ranking of the United States with respect
to the incidence of low birthweight is rather poor.
In 1980, the United States ranked 14th in the per-
centage of live births that were low birthweight
(less than 2,500 grams) and 15th in the percent-
age of live births that were very low birthweight
(less than 1,500 grams) (296).

Table 2-1 .—Comparison of Infant Mortality Rates®
in the United States and Other Countries, 1985

Country Infant mortality rate, 1985
1.Japan.................... 55
2. Finland. . .............. ... 6.3
3.Sweden.................. 6.7
4. Switzerland . . .. ........... 6.9
5.Denmark . ................ 7.9
6.Canada. . ................. 7.9
7. Netherlands . . ............ 8.0
8 France................... 8.1
9.Norway. .................. 8.3

10.Ireland . ... ...l 8.9

11. United Kingdom . . ... ...... 9.4

12.Belgium .. ................ 9.4

13. West Germany . .. ......... 9.5

14. EastGermany . .. ......... 9.9

15. Australia . . . ... ... 9.9

16.Spain.................... 10.5°

17. United States . . . .. ........ 10.6

18.Italy .. ....... .. L 10.9

19.New Zealand . ............. 11.0

20. Austria . ... 11.0

2l.0Israel .. ........ ... .. ..., 11.9

22,Brunei. ... L 12.0

23.Malta.............. ... ... 13.6

24.Greece . ... 14.0

25. Czechoslovakia. . . ......... 15.3°

26.Bulgaria.................. 15.8

27.Cuba. . .......... .. 16.5

28.Poland . .................. 18.5

29.Hungary .................. 204

30.Romania................. 23.4

aTh,infant mortalit rate 1s defined as the number of infants who dien the first

vear of life per 1,000 live births.
DThis is Spain’sinfant mortality rate 1n1983
CThese infant mortality rates are for 1984.

SOURCE: A Von Cube, Population Reference Bureau, Washington, DC, personal
communication May and September 1987

U.S. birthweight-specific mortality rates are
comparable or superior to birthweight-specific
mortality rates in a number of countries that have
the same or a lower overall infant mortality rate
(158,236). In 1980, for example, the United States
had an overall infant mortality rate of 12.6 in-
fant deaths per 1,000 live births—higher than the
rates in Sweden (with 6.9 infant deaths) and Eng-
land/Wales (with 12.1 deaths) (501) (see table 2-
2). In terms of birthweight-specific neonatal and
infant mortality rates in 1980, the United States
generally did slightly worse than Sweden at the
normal birthweight intervals, but substantially
better than Sweden at the low birthweight inter-
vals (see table 2-2). Sweden had lower infant and
neonatal mortality rates than the United States
because Sweden had a more favorable birth dis-
tribution than the United States; in the United
States, 6.84 percent of live births in 1980 were low
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Table 2-2.—Comparison of Birthweight-Specific Mortality Rates and the Incidence of
Low Birthweight Births in the United States, Sweden, and England/Wales, 1980

United States® Sweden® England/Wales °
Birthweight-specific neonatal mortality rate’
Low birth weight:
1,000-1,4990 ... 183.3 217.2 N A’
CAB500G -« v vt 437.7 NA 359.8
1,500-1,9990 . . it 49.7 56,4 NA
2,000-2,4990 . . i 15.7 17.5 17.7
2,500 -+ v 92.9 NA NA
Normal birth weight:
2,500-2,9990 . . it 4.1 4.2 4.9
3,000-3,499Qg . . .. 2.0 1.6 2.4
3,500-3,9900 . - 1t 14 1.0 1.8
4,000-4,4900 . . ot 15 12 NA
2,500 -+t 2.2 NA NA
S4,0000 . vt e 1.9 NA 2.3
SA,500. . .o 3.7 1.2
Birthweight-specific infant mortality rate’
Low birthweight
1,000-1,4990 . . ottt 212.8 235.0 NA
<L,5000 . . v 465.6 NA NA
1,500-1,9990 . . ot it 65.3 67.0 NA
2,000-2,4990 . . . i 24.6 21,7 NA
2,500 - vt 106.3 NA NA
Normal birthweight:
2,500-2,9990 . . it 8.9 6,7 NA
3,000-3,4900 . - vt 4.9 31 NA
3,500-3,9900 . - 1t 35 2.2 NA
4,000-4,4900 . . ot 3.4 21 NA
32,5000 « - vt 5.0 NA NA
>4,0000 . - .. e e e 3.9 NA NA
>4,5009 e . 5.9 1.7 NA
Overall infant mortality rate. . . . . ...................... 12.6 6.9 12.1
Incidence of low birthweight'
Percentage of birthweights <1,500g . . .. .............. 1.150/0 0.49% 0.770/0
Percentage of birthweights <2,500g . . .. ............... 6.840/0 4.030/0 6.790/0

3y S Department of Health and Human Services Public Health Service.Centers for Disease Control, Preliminary taples from the 1960 National Infant Mortality Surveil-
lance Project (NIMS), May 1986 Allbirthweight-specific deaths of multiple birth Infants were assigned to the neonatal period . .
by g Department ,fHealthand Human services, Public Health Service, National Center for Heaith Statistics, Proceedings of the International Collaborative Effort

on Perinatal and Infant Mortality. VOI |‘Hyallsville,MD‘NCHS. August 198
N, pirthweight-specitic Neonatai morta

births 1n that interval
dNA . notavailable

5) .
ity rateis defined as the number of infantsina givenbirthweightinterval who die in the first 28 days Of life per 1,000 live

eTh, pirthweight-specific infant mortality rate is defined as the number of Infants 1n a givenbirthweight Interval who die In the first year Of life per 1,000 live births

in that interval

finstitute of Medicine preyenting Low Birthweight (Washington, pc National Academy Press, 1985) Swedish percentage IS for 1978

SOURCE Office of Technology Assessment, 1988

birthweight, while in Sweden, only about 4.03
percent of live births were low birthweight (see
table 2-2). In terms of birthweight-specific mor-
tality rates, the United States did worse than Eng-
land/Wales at very low birthweight intervals, but
better than England/Wales at moderately low and
normal birthweight intervals where many more
births are concentrated. In England/ Wales, 6.79
percent of live births in 1980 were low birth-
weight; only 0.77 percent of live births were very
low birthweight.

In 1983, the United States had higher overall
neonatal and infant mortality rates than West
Germany (see table 2-3). According to calculations
for the United States based on aggregated data
from nine States, birthweight-specific mortality
rates in the United States in 1983 were lower than
those in West Germany, but West Germany had
a more favorable birthweight distribution; about
6.7 percent of live births in the United States were
low birthweight, as compared to 5.6 percent in
West Germany (see table 2-3). Insure, the evi-
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Table 2-3.—Comparison of Birthweight-Specific
Mortality Rates and the Incidence of Low
Birthweight Births in the United States
(Selected States) and West Germany, 1983

United States West
(selected States)® Germany’
Birthweight-specific neonatal modality rate’
Low birth weight:
<1,000g . ............. 658.7 688.3
1,000-1,999g ........... 63.6 192.8
2,000-2,4999 . .......... 12.2 14,9
Normal birthweight:
>2500 . . ... 1.8 19
All birthweights . . . . . .. 7.2 5.9
Birthweight-specific infant mortality rate"
Low birth weight:
<1,000g .............. 701.7 824.4
1,000-1,999g . .......... 91.1 137.9
2,000-2,499g ... ........ 22,1 27.9
Normal birth weight.’
225009 . . ... 4.6 5.1
All birthweights . . . . . .. 111 10.3
Incidence of low birthweight
Percentage of birth-
weights < 1,500g . . . . 0.490/0 0.270/0
Percentage of birth-
weights < 2,500g . . . . 6.7%° 5.6%

aThe neonatal mortalityrates for the United States were calculated from aggre-
gated births and neonatal deaths in nine States” Georgia, Maine, Minnesota,
Missouri, North Carolina, New Hampshire, New York (excludes New York City},
Vermont, and Wisconsin Infant mortality rates were calculated for those nine
States minus New York State All birthweight-specific deaths of multiple birth
Infants were assigned to the neonatal period U.S Department of Health and
Human Services, Public Health Service, National Center for Health Statistics,
Proceedings of the International Collaborative Effort on Perinatal and Infant Mor-

tality. vol. | (Hyattsville, MD. NCHS, August 1985)
bHevausgeber Statist isches Bundesamt Wiesbaden, Verlag; W Kohthammer

GMBH Stuttgart und Mainz, Bevolkerung und Erwerbstatideit, Riehe 1, Geblet

u nd Bevolkerun, 1983
cThe birth weight-specific neonatal mortality rate i1s defined as the number ofin-

fantsin a given birthweight Interval who diein the first 28 days of life per 1,000

live births in that interval
dThe birthweight-specificinfant mortality rate I1s defined as the number of in-

fantsin a given birthweight interval who dien the first year of life per 1,000

live births In that interval )
eTh_percentage calculated on the basis of nine States 'S 66 Percent, the Per-

centage calculated on the basis of eight States I1s 67 percent
SOURCE Off Ice of Technology Assessment, 1988

dence that is available indicates that the relatively
poor international ranking of the United States
with respect to infant mortality is largely due to
the country’s unfavorable birthweight distri-
bution.

U.S. Infant Mortality Trends

Over the first half of this century, the U.S. in-
fant mortality rate declined by 100 percent, reach-
ing about 50 infant deaths per 1,000 live births

in 1950. The subsequent trends in the U.S. infant
mortality rate can be divided into two time
periods:

« 1950 to 1967, represented by little change in
infant mortality rates for whites and even less
change in the rates for blacks; and

. 1968 to 1984, represented by a rapid decline
in infant mortality for both whites and blacks.

Because vital statistics data from the early 1960s
may not be as accurate as data from the late 1960s
and subsequent years, particularly for blacks,’the
discussion that follows emphasizes the years af-
ter 1967.

U.S. infant, neonatal, and postneonatal mor-
tality rates and annual percentage changes for the
years 1968 to 1985 are presented in appendix C.
From 1968 to 1985, the U.S. infant mortality rate
declined by about 50 percent for both whites and
blacks, reaching 9.3 infant deaths per 1,000 live
births for whites and 18.2 infant deaths for blacks.
The average annual compound rate of decline in
overall U.S. infant mortality during this period
was 4.1 percent.

Since 1981, there has been a substantial, un-
precedented, and statistically significant slow-
down in the rate of improvement in U.S. infant
mortality rates. From 1981 to 1984, the U.S. in-
fant mortality rate declined by an average annual
compound rate of 3.3 percent (709). The 3.3-per-
cent average annual decline in the U.S. infant
mortality rate from 1981 to 1984 not only was
down from a 4.1-percent decline from 1977 to
1981, but it was also lower than the 4.5-percent
average annual decline for the entire period from
1968 to 1981 (709).

Provisional data on U.S. infant mortality rates
for 1986 indicate that the situation is continuing
to deteriorate. Provisional data for each year from
1982 through 1986 indicate a progressive decrease

"The reason vital statistics data from the early 1960s, particularly
for blacks, may not be as accurate as data from the late 1960s and
subsequent years is that in the 1960s there may have been a consid-
erable number of out-of-hospital births to blacks. One investigator
notes that from 1950 to 1967, nonwhite out-of-hospital births in the
United States declined from 42 percent of nonwhite births to 7 per-
cent. A State-level study of the 1950-67 period showed that the re-
ported low birthweight rate was highly correlated with the percentage
of nonwhite births occurring in the hospital. This suggests that as
more nonwhite births occurred in hospitals and were reported, low
birthweight and infant mortality increased (126).
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in the average annual compound rate of decline
in the U.S. infant mortality rate (709).‘The de-
cline in the provisional U.S. infant mortality rate
for 1987 is less than 1.1 percent—a negligible im-
provement over the previous year,

Although year-to-year fluctuations in reported
infant mortality rates are expected, the recent
slowdown in improvement of U.S. infant mortal-
ity rates cannot be dismissed as random variation
around the trend. At OTA’s request, the National
Center for Health Statistics (NCHS) predicted
U.S. infant mortality rates for the 3-year period
from 1982 to 1984 on the basis of trends in final
U.S. infant mortality rates from 1968 to 1981.°
The U.S. infant mortality rate NCHS predicted
for 1984, 10.4 deaths, was significantly lower than
the actual 1984 rate of 10.8 deaths (p = 0.01).
Had the U.S. infant mortality rate continued to
decline after 1981 at the rate predicted by NCHS,
the United States would have suffered 1,395 fewer
infant deaths in 1984 than actually occurred (339).
The disparity between the predicted rate and the
actual U.S. infant mortality rate increased further
in 1985—the most recent year for which final U.S.
infant mortality data are available. The U.S. in-
fant mortality rate in 1985 was 10.6 infant deaths
per 1,000 live births, while the rate predicted on
the basis of the NCHS regression analysis was 9.9
deaths.

Just how substantial a departure from the past
the most recent U.S. infant mortality trends rep-
resent is illustrated in figure 2-1. The dashed line
shows the U.S. infant mortality rate through July
1986 as predicted on the basis of provisional data
for January 1970 to December 1982 (339). The
solid line shows the U.S. infant mortality rate as
determined from monthly provisional infant mor-
tality data from January 1970 through July 1986.
For the years 1983 through July 1986, the solid
line substantially departs from the dashed line,

‘The reduction in the U.S. infant mortality rate, according to
provisional data, was 6.6 percent for 1982, 3.5 percent for 1983,
1.8 percent for 1984, 1.9 percent in 1985, 0.9 percent in 1986, and
1.1 percent in 1987 (709). From 1982 to 1986, the average annual
reduction in provisional U. S, infant mortality rates was 3 percent
(about 71 percent of the average rate of decrease in the provisional
rates for 1977 to 1981).

‘Rates were predicted by a linear regression of the logarithm ot
infant mortality as a function ot time.

Why the Slowdown in Improvement in
U.S. Infant Mortality Rates?

Why the slowdown in improvement in the U.S.
infant mortality rate since the early 1980s? To ad-
dress this question, it is necessary to understand
the importance of birthweight as a risk factor for
infant mortality. Low birthweight, defined as un-
der 2,500 grams, is a major determinant of infant
mortality (296). In 1980, low birthweight infants
made up less than 7 percent of the population of
newborns in the United States but accounted for
60 percent of all babies who died in infancy (687).

Low birthweight affects infant mortality through
its effect on both neonatal mortality and on post-
neonatal mortality, but the greatest effect is on
neonatal mortality. In 1980, 75 percent of all ne-
onatal deaths and 30 percent of all postneonatal
deaths in the United States occurred in low birth-
weight infants (687). As shown in figure 2-2, the
risk of death increases as birthweight decreases.
In 1980, very low birthweight infants (those weigh-
ing under 1,500 grams at birth) had only about
6 chances in 10 of surviving beyond the neonatal
period.

Progress in reducing U.S. infant mortality can
come either through changes in the distribution
of birthweights toward heavier babies or through
changes in birthweight-specific infant mortality
rates. Historically, most of the progress in the
United States since 1960 has been in the realm of
improved birthweight-specific mortality rates (8,
211,340,628,754). In fact, between 1960 and 1980,
about 91 percent of the improvement in the U.S.
infant mortality rate was due to changes in birth-
weight-specific mortality rates (80). The improve-
ments in birthweight-specific mortality rates from
1960 to 1980 benefited black babies as well as
white babies. For blacks, in fact, the percentage
decreases in birthweight-specific infant mortality
from 1960 to 1980 were higher than the decreases
for whites (80).

Improvement in U.S. birthweight-specific mor-
tality rates has continued beyond 1980 (see table
2-4). ’ From 1980 to 1983, declines in birthweight-

*Estimates of 1983 birthweight-specificinfant mortality rates tor
the United States were derived b,aggregating data from eight States:

Georgia, Maine, Minnesota, Missouri, North Carolina, New Hamp-
shire, Vermont, and Wisconsin (687, 706). Comparison of the overall

continued on next page
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Figure 2-1.— Provisional U.S. Infant Mortality Rates, January 1970 to July 1986°
(12-month moving averages)
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specific mortality rates were generally larger
among infants born at low birthweights than
among infants born at normal birthweights. An
important exception was in the group of tiny in-
fants weighing less than 1,000 grams at birth; the
decline in birthweight-specific mortality among
these infants was less than the decline for normal
birthweight infants. The group of infants that ex-
perienced the largest decline in birthweight-specif-
ic mortality rates from 1980 to 1983 was the group
in the birthweight interval from 1,000 to 1,499
grams.

While U.S. birthweight-specific mortality rates
have been improving, the birthweight distribution

aggregated neonatal and infant mortality rates of this sample of
states with the U.S. final mortality statistics fori9s3 supports the
conclusion that these States were highly representative of the United
States—there was almost no difference in the overall rates.

in the United States has actually deteriorated since
1977. As shown in table 2-5, the percentage of
live births at normal birthweights increased slightly
from 1977 to 1984, but there was a shift in the
distribution of low birthweight babies toward the
lowest birthweight intervals (those under 1,000
grams). Had U.S. birthweight-specific mortality
rates not improved from 1977 to 1984, the dete-
riorating birthweight distribution would have re-
sulted in an increase in the overall U.S. infant
mortality rate. The overall U.S. infant mortality
rate would have increased at an average annual
rate of 0.7 percent between 1977 and 1980 and
1.2 percent between 1981 and 1984 (339).

"These calculations were based on the assumption that U.S.

birthweight-specific mortality rates reported for 1980 held for the
entire 1977-84 period.
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Figure 2-2.—U.S. Infant, Neonatal, and Postneonatal Mortality Rates, by Birthweight, 1980 Birth Cohort
(singletons)®
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Furthermore, although U.S. birthweight-specific
mortality rates have continued to decline through-
out the 1980s, the improvements are coming more
slowly now than they did in the late 1970s and
the pattern of improvement across birthweights
has changed. National birthweight-specific infant
mortality rates are available only for 1960 and
1980; to consider recent changes in the pattern of
mortality across birthweights, one must use more
limited databases compiled in individual States.

Data on birthweight-specific neonatal mortal-
ity from California are shown in table 2-6.These
data show a substantial slowdown in improve-
ment in the neonatal mortality rates for moder-
ately low birthweight babies (those weighing be-
tween 1,500 and 2,499 grams) from the 1978-81

®Birthweight-specific neonatal mortalit y data from California are

available only for newborns weighing more than 500 grams. Con-
sequently, the birthweight-specific mortality rates reported in ta-
ble 2-6 are lower than California’s official neonatal mortality rates.
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Table 2-4.—Changes in U.S. Birthweight-Specific Mortality Rates From 1980 to 1983

Birthweight-specific

Birth weight-specific
infant mortality rate’

neonatal mortality rate®
Percent change

Percent change

1980C 1983d 1980-83e 1980C 1983f 1980-83e
Low birthweight:
<1,000g . ..o 727.3° 658.7° -9,47/0 753.5° 701.7' -6.8"/0
1,000-1,499g . . ..o 183.3° 117.3d -35.9 212.8° 154.9f -27.2
1,500-1,999g . . ... 49.7° 38.1° -23.3 65.3° 59.8' - 84
2,000-2,499g . . ... 15.7° 12.2° -22.2 24.6° 22.1' - 9.8
Normal birthweight:
225000 . . ... 2.2° 1.8d -14.9"/0 5.0° 4.6' -8.10/0
All birthweights .. ............. 8.4° 7.2° -13.8% 12.0° 11.1' — 7.60/0

aThe birthweight-specific neonatai mortality rates defined as the number of infants i n a given birthweight Interval who die in the first 28 days Of lite Per 1.000tive
births n that Interval

bTh,birthweight-specific intant mortality rate defined as the number of infants in a given birthweight Interval who die in the first year Of lite per 1.000_live births
CCenters for Disease Control, Public Health Service, U.S Department Of Health and Human Services, preliminary table from the 1980 National Infant Mortality Surveil-

lance Project, Atlanta, GA, May 1988 All birthweight-specific deaths of multiple birth infants were assigned to the neonatal é)eriod, . . .
d,s birthweight-spec itic N@onatal mortality rates for 1983 were calculated from aggregated births and neonatal deaths in nine States Georgia, Maine, Minnesota,

Missouri, North Carolina, New Hampshire, New York (excluding New York City), Vermont, and Wisconsin U S Department of Health and Human Services, Public
Health Service, National Center for Health Statistics, Proceedings of the International Collaborative Effort on Perinatal and Infant Mortality, VOI | (Hyatt sville, MD:

NCHS, August 1985)
€p.,..t,. change calculated on unrounded numbers
fU S birthweight-speci fic iNfantmortality rates for 1983 were calculated for the nine States noted above minus New York State

SOURCE Off Ice of Technology Assessment, 1988

Table 2-5.—U.S. Birthweight Distribution, Live Births, 1977, 1981, 1984

Average annual percentage
increase in number of births

1977 S 1981° 1984°
Number of Percent of Number of Percent of Number of Percent of

births (000s) all births* births (000s) all births’ births (000s) all births’ 1977-81° 1981-84°
Low birthweight:
<5009 . . . . 30 0.10/0 35 0.10/0 4.4 0.10/0 3.560/0 8.1 700
500-999g . . . . . . . .. 14.2 04 16.1 0.4 16,8 0.5 311 1.56
1,000-1,499g . . . . . . 20,4 0.6 222 0.6 22.3 0.6 2.06 0.19
1,500-1,999g 45.6 14 47.1 13 47.1 13 0.80 0.02
2,000-2,499¢ ., . . . . . 152.1 4.6 158.1 4.4 155.8 43 0.98 -0.04
Normal birthweight:
22,5009 . 3,091.3 92.90/. 3,382.0 93.20/0 3,422.7 93.30/. 2,270/ 0.40%
All birthweights ., . . ... .. 3,326.6 100.0"/0 3,629.2 100.0 "/0 3,669.1 100.070 2.200/0 0.37%

ay S Department of Health and Human Services, Public Health Service, National Center for Health Statistics, “Advance Report of Final Natality Statistics, 1984, ” Month/y

Vital Statistics Report, VOI 35, No 4 (supplement), DHHS Pub No (PHS) 88-1120 (Hyattsvilie, MD: PHS, July 18, 19S8) )
b,g Department qfHealthand Human Services, Public Health Service, National Center for Heaith Statistics, Vita/ Statistics of the United States, 1981 Vol / Natality

DHHS Pub No (F‘Ha 85.1113 (Washington, DC: U S. Government Printing Office. 1985f), o . .
cyg Department ofHealth 3ng Human Services, Publi ¢ Health Service, National Center for Health Statistics, Vita/ Statistics of the UnitedStates. 1977 vo/ | Natality,

DHHS Pub No (PHS) 81-1113 (Washinaton, DC U.S Government Printing Office, 1981) o . .
dTh,distribution 4 jye births o unknown birthweight was assumed to be the same as’the distribution of live births at known birthweights

epercentage calculated on unrounded numbers
SOURCE Office of Technology Assessment, 1988

period to the 1981-84 period and dramatic im-
provement in the rates for very low birthweight
infants (those weighing between 500 and 1,500
grams), especially in the tiny newborns weighing
500 to 999 grams. The neonatal mortality rate for
the very low birthweight infants in California de-
clined more rapidly in the 1980s than it did in the
late 1970s; however, very low birthweight infants
make up a small proportion of all low birthweight
births (see table 2-5), so the neonatal mortality
rate for all low birthweight babies (i.e., those
weighing more than 500 grams) declined slightly

more slowly in the early 1980s than it did in the
late 1970s.

Thus, available evidence suggests that the slow-
down in improvement in U.S. infant mortality in
the early 1980s compared to the late 1970s is the
result of both a more rapid deterioration in the
U.S. birthweight distribution and, to a lesser ex-
tent, slowed improvement in U.S. birthweight-
specific mortality rates.

There are no sure answers to the question of
why the U.S. infant mortality rate began to level
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California’s Birthweight-Specific Neonatal Mortality Rates, 1978, 1981, 1984

Birthweight-specific neonatal mortality rate’

1978 1981
Low birth weight:
500-9990 . . . .y, 628.79 582.06
1,000-1,499g . . . .. 181.55 139,15
1500-1,999g . . . ... ... 48.00 35.64
2,000-2,499g . . ... 13.99 12,72
500-2,4990 . . . ..o 73.24 64.04
Normal birthweight:
> 2,500g 1.91
All birthweights
>500g . 6.29

Percent change Percent change

1984 1978-81 1981-84
487.92 — 7.43% - 16.17%
103.99 -23.35 S2s.27
36,54 —-25.76 + 2.54
12,10 - 9.09 - 4,86
56.28 —12.56 -12.11
1.47 -12,870/0 —11.95%
4,66 -16.47% - 11,27 oo

“The birthweightspecific neonatal mortal 1ty rate 1s defi ned as the n u m ber of 1n fantsin a givenbirthweightinterval who diein the tirst 28 days of |+ fe per 1 000 | ve

births in that nterval

SOURCE Off Ice of Technology Assessment 1988 calculated from unpublished data from the Maternal and Child Health database, provided by F Rust University of

Califorma Santa Barbara CA August 1986 April and August 1987

off in the early 1980s. Too little is known about
how various factors—maternal, medical, and en-
vironmental—affect newborn babies’ risks of dy-
ing in their first year to quantify the effects of
changes in these factors on infant mortality. Yet
we do know enough about the kinds of factors
that matter to explore possible explanations for
the slowdown. Several possible explanations are
examined below.

Changes in Birth Reporting/Increased
Resuscitation of the Tiniest Newborns

Some observers have suggested that the recent
slowdown in improvement in the U.S. infant mor-
tality rate is, at least in part, an artifact of in-
creased reporting of live births that in the past
would have been reported as fetal deaths or would
have gone unreported altogether.

The basis for most States’ reporting require-
ments is the World Health Organization’s defini-
tion of a live birth. That definition classifies as
a live birth “the complete expulsion or extraction
from its mother of a product of conception, ir-
respective of the duration of pregnancy, which,
after such separation, breathes or shows any other
evidence of life such as beating of the heart, pul-
sation of the umbilical cord, or definite movement
of voluntary muscles” (700). If the product of the
delivery does not show any such signs of life, it
is classified as a fetal death. In 43 States, fetal
deaths have to be reported only if the gestational
age is at least 20 weeks or if a minimum weight
has been reached (755). If extremely premature

births (e.g., those with birthweights under 500
grams) are more frequently resuscitated today
than they were in the late 1970s, they might be
newly counted as live births instead of as fetal
deaths, though their infant death rate would ap-
proach 100 percent. Counting these under-500-
gram resuscitated infants as live births rather than
as fetal deaths would push up neonatal and in-
fant mortality rates because the vast majority of
these tiny infants die.

Even without more aggressive resuscitation of
the tiniest newborns, hospitals today may be more
careful to report as live births what might have
been reported as fetal deaths in the past. The rea-
sons include increased pressure by State health au-
thorities for complete reporting (210) as well as
legal and economic considerations (755). More
careful reporting of live births by hospitals also
would have the effect of artificially raising U.S.
neonatal and infant mortality rates. ”

Since changes in birth reporting practices are
difficult to assess without detailed review of hos-
pital and vital statistics records, more indirect tests
of the importance of the reporting phenomenon
are necessary. National data on the distribution
of live births in the United States show that from
1981 to 1984, the reported number of live births
under 500 grams increased much more rapidly
than the number of live births at higher birth-

‘There appeartobelarge difterencesin reporting of live births
among the States an observation which suggests that there issub-
stantialroomtor changes 1n reporting practices throughou t the (U -
trv{ 7551
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weights (see table 2-5). This observation suggests
that reporting changes may indeed be taking place
in the under-500-gram birthweight class.

The increase in reported live births at the lowest
birthweights in the United States is matched by
a rapid decrease in fetal death rates at the lowest
weights. ' The U.S. fetal death rate for weights
under 1,000 grams declined much more rapidly
from 1981 to 1984 (2 percent annually) than it de-
clined from 1977 to 1981 (‘/2 percent annually).
If deliveries that in previous years would have
been labeled fetal deaths are increasingly being
labeled as live births, this labeling could account
for the rapid rise in the number of very low birth-
weight live births.

To test how much of a difference such report-
ing changes could make to the U.S. infant mor-
tality rate, OTA recalculated U.S. infant mortality
rates for 1981 and 1984, making two assumptions:

+ that in the two periods 1977-81 and 1981-84,
the rate of change in the number of births
under 500 grams was the same as the rate of
change in number of births in all other low
birthweight categories combined (500 to 2,500
grams); and

+ that all of the “excess births” in the under-
500-gram category (i. e., the difference be-
tween the number of births actually reported
in the under-500-gram category and the num-
ber that would have been reported had the
rate of change held constant) died in infancy.

OTA calculated that without these excess
births in the under-500-gram category, the U.S.
infant mortality rate in 1981 would have been
11.81 deaths per 1,000 live births in 1981 (instead
of 11.9 deaths) and 10.41 deaths per 1,000 in 1984
(instead of 10.8 deaths). These recalculated infant
mortality rates correspond to a compound annual
rate of decrease in the U.S. infant mortality rate
of 4.4 percent from 1977 to 1981 and 4,1 percent
from 1981 to 1984.

Thus, much of the recent slowdown in improve-
ment in the U.S. infant mortality rate could be
accounted for by increased reporting of deliver-
ies as live births. How much of the slowdown can

19The fetal death rate is defined as the ratio ottetal deaths to fe-
tal deaths plus live births.

be attributed to this reporting phenomenon de-
pends on our willingness to believe that other
factors—medical or environmental—are at work
to differentially increase the frequency of live
births in the very lowest weight category. If, for
example, sexually transmitted diseases were found
to be important correlates of very premature de-
livery, an increase in the 1980s in the incidence
of such disease among women of childbearing age
could have differentially increased the number of
births under 500 grams in this period—but this
is simply conjecture. Currently, all that can be
said is that we cannot rule out the possibility that
a large part of the leveling off of improvement
in the U.S. infant mortality rate in the early 1980s
was an artifact of changes in birth reporting.

Loss of Technological Opportunities

One possibility is that technological opportu-
nities for improving either the U.S. birthweight
distribution or birthweight-specific mortality rates
that were available in the 1970s have run their
course and have not been replaced by new oppor-
tunities of equal importance. Because 65 percent
of all infant deaths occur in the neonatal period
and 7.5 percent of neonatal deaths occur in low
birthweight babies, it is useful to consider whether
opportunities to improve the outcomes of low
birthweight babies in the neonatal period have de-
clined.

The 1970s saw rapid advances in technologies
for treating low birthweight babies, particularly
babies with respiratory distress syndrome (RDS),
the most common cause of neonatal death.”Be-
ginning in 1974, new respiratory therapy tech-
niques and improvements in mechanical ventila-
tion had a major impact on deaths from RDS
(488,634). These respiratory technologies were
first successfully applied in more mature infants
with RDS. For less mature infants with RDS, it
is relatively difficult for respiratory technology
to compensate for undeveloped lungs, and wean-
ing such infants from a mechanical ventilator
takes longer (77,237,285). Nevertheless, recent
years have seen respiratory therapy technologies
increasingly applied, and with greater success, to

very low birthweight newborns (665).

11 Advances in technologies for treating low birt hweight babies
are discussed in OTA's 1987 case study onneonatal intensive care
(665),
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Given the history of development of neonatal
respiratory therapy, it is reasonable to assume that
the technology diffused in the late 1970s to moder-
ately low birthweight babies and only later to
smaller newborns. The vast majority (82 percent)
of low birthweight infants are of moderately low
birthweight (between 1,500 and 2,500 grams), so
it is possible that the improvements in neonatal
intensive care that are continuing to yield dra-
matic improvements in very low birthweight ba-
bies’ chances of survival are statistically imper-
ceptible because of the relatively small number
of very low birthweight births. Data presented
above from California support this hypothesis (see
table 2-6). In California, the decline in neonatal
mortality among very low birthweight babies was
much higher in the 1981-84 period than it was in
the 1978-81 period. But for moderately low birth-
weight babies, the high rate of decline in the 1978-
81 period virtually evaporated in the 1981-84
period. Across all low birthweight classes, these
changes translated into a modest decrease in the
rate of decline in infant mortality (from 12.6 per-
cent in the 1978-81 period to 11.9 percent in the
1981-84 period, when the birthweight distribution
is held constant at the 1978 level).

Thus, it appears that in recent years the abil-
ity of new neonatal intensive care technologies to
bring about dramatic improvements in U.S. in-
fant mortality rates has declined slightly. The de-
cline would be greater with each succeeding year
as existing neonatal technology becomes ever
more widely applied even among the lowest birth-
weight babies. This explanation for the slowdown
in improvement in U.S. infant mortality rates,
therefore, should become more important as time
goes by. But new technologies currently under
development—e.g., the use of exogenous natural
or synthetic lung surfactant (207,251,304,349,422,
602,751)—may have a dramatic impact on RDS
and, hence, infant mortality, in the future.

Another influence on U.S. infant mortality in
the mid-1970s may have been the availability of
legal abortions. Recent analyses suggest that the
availability of abortions precipitated by the 1973
U.S. Supreme Court decision Roe v. Wade may
have had an influence on the rapid decreases in
U.S. neonatal and infant mortality rates in the
mid-1970s (118,119,229,311 ). The mechanism for

7- 676 0 - 88- 2

this influence is probably the differential reduc-
tion of births to women at high risk for infant
mortality, such as very young teenagers and un-
married women (610).

The rapid increase in the U.S. abortion ratio*
beginning in 1973 would be expected to stabilize
at a point when the availability of abortion pro-
viders was high enough to meet the demand for
their services. At that time, the impact that abor-
tion would have on the U.S. infant mortality rate
would have already occurred, and sustaining the
reduction in infant mortality in subsequent years
would require new factors that may not have ma-
terialized.

Recent data suggest that the U.S. abortion ra-
tio has indeed stabilized since 1981. Among adoles-
cents, the percentage of pregnancies ended by
abortion remained virtually unchanged between
1980 and 1982 (703). These data would suggest
that the decreases in U.S. infant mortality brought
about by the sudden availability of legal abortion
in 1973 were largely complete by 1981.

Increased Poverty

The inverse relationship between infant mor-
tality and income has been well documented (118,
176,218,229,619,757). But the ways in which pov-
erty affects infant mortality is not well under-
stood. Poor people may have lower rates of use
of health care, higher stress, less hospitable home
environments, higher rates of risky behaviors
(e.g., smoking during pregnancy), fewer social
supports, and more nutritional deficiencies than
nonpoor people and also may exhibit racial and
ethnic differences that contribute to the dispar-
ity in infant mortality between poor and nonpoor
people (456,583,757). Because the causal path-
ways between poverty and infant mortality are
not well understood, information on trends in
poverty in the recent past can only be suggestive.

Since the late 1970s, the family incomes of in-
fants in the United States deteriorated markedly.
Figure 2-3 shows the percentage of infants in the
United States from families with household in-
comes below the poverty level throughout the
1976-86 period. Whereas the average percentage

"’The abortion ratio is defined as the number of abortions per
1,000 live births.
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Figure 2-3.—Percentage of U.S. Infants Under 1 Year
of Age in Poverty, 1976-86
25
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SOURCE J McNeil Bureau of the Census U S Department of Commerce.
Washington, DC, personal communication, June 1987

of U.S. infants in poverty between 1976 and 1979
was 17 to 18 percent, it rose to 23.9 percent be-
tween 1981 and 1983 (419).”Since 1983, the per-
centage of U.S. infants in poverty has moderated,
but at 21.3 percent in 1986, it was still almost 4
percentage points higher than it was in the late
1970s,

There is no way of knowing exactly how much
effect the dramatic increase in the percentage of
infants living in poverty in recent years has had
on the U.S. infant mortality rate. Probably, how-
ever, only a modest part of the leveling off of im-
provement in the U.S. infant mortality rate in the
early 1980s is attributable to the deterioration in
living standards of infants and their mothers. One
study of low birthweight in the State of Wash-
ington found that the percentage of women re-
ceiving late or no prenatal care in low-income
census tracts in the State increased 34 percent and
that the low birthweight rate in these census tracts
increased by 18 percent between 1980 and 1982,
years in which Washington State experienced an
economic recession (176). The dramatic increase
in the low birthweight rate in the low-income
census tracts would cause a comparatively small
rise in total infant mortality rates in the region,

The percentage of children in poverty in the United States could
actually be slightly higher than these data suggest. The reason is
that these data categorize mothers with infants who live with par-
ents or guardians as being within the entire household income even
if they do not receive any benefit of income earned by other indi-
viduals in the household.

because poor women constitute a minority of the
population.

Changes in Pregnant Women and Children’s
Access to Health Services

Other chapters of this assessment summarize
the evidence on the effect of health care services
on the health of U.S. infants and children. The
weight of the evidence supports the contention
that early and appropriate use of prenatal care,
combined with access to specialized perinatal serv-
ices for high-risk mothers and newborns, improves
birth outcomes both by raising birthweights and
by improving birthweight-specific mortality rates. '4
In addition, delay in seeking or receiving care for
infants with life-threatening conditions that re-
spond strongly to appropriately timed medical
care (e.g., infectious and respiratory diseases) may
affect infant mortality rates (610).

Because poverty and unemployment reduce fi-
nancial access to health care services, the inverse
relationship between poverty and infant mortal-
ity may in part reflect differences in the use of
appropriate services by pregnant women and chil-
dren. But the impact that increases in U.S. pov-
erty have on access to health care can be mediated
by the provision of publicly funded or subsidized
health services. Conversely, cutbacks in the avail-
ability of public subsidies can exacerbate the im-
pact of poverty and unemployment on access to
services.

In recent years, while the poverty rate among
infants and children in this country rose, Federal
spending for health care services for the poor de-
clined. Three barometers of spending trends are
the following:

1. changes in expenditures by Medicaid on be-
half of poor children,

2. changes in Federal spending on maternal and
child health (MCH) services, and

3. changes in Federal spending for community
health centers and migrant health centers—
direct Federal grant programs that provide
primary health care to poor populations.”

'“Prenatal care is discussed at greater length in ch. 4. Specialized

perinatal services for high-risk newborns are discussed in OTA’S
1987 case study on neonatal intensive care (665).
15See ch. 3 for more detail on these programs.
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Throughout the period from 1980 to 1984, the
proportion of poor children eligible for Medicaid
remained fairly stable. During that period, how-
ever, Federal and State Medicaid spending per
child recipient of Aid to Families With Dependent
Children (AFDC) in constant dollars declined, re-
flecting cutbacks in covered services, lower pay-
ment rates to hospitals and doctors, and increased
control over the use of services (278). From 1981
to 1984, total Medicaid expenditures per AFDC
child declined in constant dollars by an average
of 3.1 percent annually—almost twice as fast as
the decline in the 1978-81 period (see table 2-7).
Total Medicaid spending on behalf of children
from 1981 to 1984 declined by 5.1 percent in con-
stant dollars for physician care and by 4.4 per-
cent in constant dollars for prescription drugs
(278).

Funding by the Federal Government for MCH
programs also decreased dramatically in real terms
in the early 1980s, in contrast to more gradual
declines in previous years. Whereas real Federal
funding for MCH services declined at an average
annual rate of 6 percent between 1978 and 1981,
it declined at an average annual rate of 12 per-
cent between 1981 and 1984 (see table 2-8). Simi-
lar declines in funding for the federally supported
community health and migrant health centers
occurred in the period from 1981 to 1984 (see ta-
ble 2-8). Trends in Federal and State funding for
MCH services from 1978 to 1984 are shown in
figure 2-4. Although the States’ funding for MCH

Table 2.7.—Medicaid Expenditures Per Child
Recipient of Aid to Families With Dependent Children,
1978-84

Expenditures per recipient

Nominal Constant 1978

Year expenditures dollar expenditures
1978 .. .. ... ... $322 $322
1979 ... ... $346 $316
1980 ............ $384 $316
1981............ $416 $306
1982............ $416 $278
1983............ $456 $283
1984 .. ... .. $477 $279
Average annual percentage change:

197881 ......... +8.90/0 - 1.6%
1981-84......... +4.7% -3.1'Yo

SOURCE :J. F Holahan and J.W. cohen, Medicaid The Tradeoft Between Cost
Containment and Access to Care (Washington DC Urban Institute
Press, 1986)

services remained at approximately the same level,
combined Federal and State funding for MCH
services declined in constant dollars by 23..5 per-
cent between 1981 and 1984.

The impact of reductions in publicly financed
health services for pregnant women and poor chil-
dren in the early 1980s when the U.S. poverty rate
was rising is unknown. For both whites and blacks
in the United States, the percentage of mothers
who did not obtain any prenatal care or obtained
late prenatal care decreased in the 1977-81 period,
but the percentage increased in the 1981-84 period
(see table 2-9), This observation suggests that the
decline in Federal spending on health care for poor
children and pregnant women in the early 1980s,
coupled with a rise in poverty during that period,
may have had some impact on these individuals’
access to effective health care. How such changes
in access may have translated into impacts on the
total U.S. infant mortality rate cannot be assessed
with information currently available, Their con-
tribution is likely to have been small overall, how-
ever, because the Federal funding cutbacks af-
fected a relatively small proportion of all pregnant
women and infants.

Since 1984, the cutbacks in publicly financed
health services for pregnant women and infants
may have begun to moderate. The 1984 Deficit
Reduction Act (Public Law 98-369) expanded
Medicaid eligibility for pregnant women and chil-
dren who meet the income requirements of the
States, regardless of their family structure, and
the Consolidated Omnibus Reconciliation Act
(Public Law 99-272) gave States the option of cov-
ering all women in poverty under Medicaid.” Fur-
thermore, several States have developed their own
initiatives for delivering care to pregnant women
and children in need (491). To the extent that the
cutbacks in Federal programs contributed to the
recent slowdown in improvement in the U.S. in-
fant mortalit,rate, these new initiatives ma,
moderate similar effects in the future.

Changes in the Demographic Composition of
Women Having Babies

OTA examined whether changes in the demo-
graphic composition of the population of women

“Recent developments pertaining to the expansion of Medicaid
eligibility are discussed further in ch. 3.
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Table 2-8.—Federal Appropriations for Direct Public Health Programs, Selected Fiscal Years 1978.87

Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year Fiscal year

Program 1978 1980 1981 1982 1983 1984 1985 1966 1987
Maternal and child health services:

Current dollars®. .. .......... $410.3 $454.7° $454.7° $372.0 $478.0° $399.0 $478.0 $457.4 $4’\%§\¢75*
Constant 1978 dollars. . .. ... $410.3 $375.2 $338.7 $248.3 $293.5 $230.7 $260.2 $231.5

Community health centers:

Current dollars®. . . ........... $225.0 $320.0 $323.7 281.2 $360.0 $351.35 $360.0 $396.0 $400.0
Constant 1978 dollars®. . ... ... $225.0 $264.0 $241.2 $187.7 $221.1 $203.1 $195,9 $200.4 NA
Migrant health centers:

Currentdollars®. .............. $34.5 $39.7 $43.2 $38.2 $38.1 $42.0 $44.3 $45.4 $45.4
Constant 1978 dollars®. . ... ... $345 $32.8 $32.2 $25.5 $23.4 $24.3 $24.1 $23.0 NA

ag Magee, Deputy Associate Bureau Director, Division of Maternal and Child Health, Health Services and Resources Administrationy.S Department of Heaith and

Human Services, personal communicationRockvilie, MD, Septemberi987; and S. Baile!
Security Act,” report no. $3-93 EPW, Congressional Research Service, Washm ton, D

’\SThe Maternal and Child Health Services Block Grant, Title V of the Social

Dincludes budgets Or ali programs that beginningin fiscal year 1982 were cOnsol |daled undar the MCH block grant.

cyncludes $105 million from a supplemental appropriation.
dincludes $1875 milion from a supplemental appropriation.

€The medical care component of the Consumer Price Index was used to calculate 1978 constant dollars.

‘NA = not available

9p. Conway, Budaet office, Bureau of Health Care Delivery and Assistance, Health Services and Resources Administration, U.S. DepartmentHealth and Human

Services, Rockville, MD, personal communication, September 1987
SOURCE" Office of Technology Assessment, 1988

Figure 2-4.— Estimated State and Federal Funding for
Maternal and Child Health Services, 1978-84""
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Foundation, Washington, DC

having babies could be contributing to the slow-
down in improvement in U.S. infant mortality

rates. The higher rates of low birthweight and
infant mortality among unmarried, black, and
adolescent women raises the question of whether
changes in these high-risk groups account for any
part of the slowdown.

Data on the percentage of all births to women
in various high-risk categories do not show any
substantial differences between the pre-1981 and
the post-1981 period (see table 2-10). Although
the proportion of births to unmarried mothers in
the United States increased over the entire 1977-
84 period, the rate of increase slowed substantially
beginning in 1981.

The decline in the birth rate among teenagers
actually accelerated in the 1981-84 period. Data
not presented in table 2-10 show that the birth
rate for black unmarried women has generally de-
clined since 1975, while the rate for white unmar-
ried women has increased steadily. Moreover, the
increases in the number of births to unmarried
women in the United States since 1980 have been
entirely due to increases in births to unmarried
post-teenaged women (710).

Thus, it appears that if changes in the demo-
graphic composition of women having babies
have had any effect, the effect would have been
to accelerate the rate of progress in reducing U.S.
infant mortality. Demographic changes in the
composition of women having babies have not
played a role in the slowdown.
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Table 2-9.— Percentage of Mothers Who Obtain Early, Late, or No Prenatal Care, by Race, 1977, 1981, 1984

Percentage of mothers Annual compound rate of change

1977 1981° 1984’ 1977-87- 1981-84
Whites:
Early prenatal care’......... 77.3% 79.4 0/0 79.90/0 +0.70/0 +0.200
Late or no prenatal care’. . 4,7 4.3 4.6 -0.2 +2.3
No prenatal care'....... 11 11 1.3 0.0 +5.7
Blacks: 0
Early prenatal care’......... 59.00/0 62.4.0/0 61.30/0 +1,470 —0.6%
Late or no prenatal care®. . 9.6 9.1 10.0 -13 +3.2
No prenatal care’........... 2.8 2.8 34 0.0 +6.7

ay S Deoanmento!Hea“" and Human Services, Public H ealth Service, National Center for Health Statist ics Vita/ Sfatistics of the United States 1977 Vol I Nataity

DHHS Pub No (PHS) 81 1113 (Washington DC U S Government Printing Office, 1981)
by Department ofHealth and Human Services. Public Health Service, National Center for Health Statistics, vital Statistics of the United States. 1981 Vol | Nataiit,

DHHS Pub No (PHS) 85-1113 (Washington, DC Government Printing Off Ice. 1985)
CU S Department of Healthand Human Services. Publlc Health Service, National Center fOr Health Statistics “Advance Report of Final Natality Statistics 1984 Montniy

Vital Statistics Report,vol 35, No 4, Supp DHHS Pub No (PHS) 861120, Hyattsville, MD July 18. 1986
Early prenatalcare s prenatal care beginnmgwithm first 3 months of pregnancy

€| ate prenatal care1s prenatal care beginning after 6 months of Pregnanc y

ThlSqrouD (mothers ygceiving NO prenatalcareisasubset of the previous group (mothers receiving late or no prenatalcare)

SOURCE Off Ice of Technology Assessment, 1988

Table 2-10.— Percentage of All Births in the United States to Mothers With Selected Demographic Risk Factors,
1977, 1981, 1984

Percentage of all births

Average annual compound rate of change

Demographic risk factor 1977 1981
Unmarried ., . . . . . . . . 15.5"/0 18.90/0
Black . ......... ... ... ... ... 16,4 16.2
Teen (<20 years) . . . . 17.2 14.8
Unmarriedteen ., . . ......... 75 7.4
Low education ( <12 years) . . 26.2 22.9

1984 1977-81 1981-84
21010 45,100 +3.6%
16.2 -0,3 0.0
131 -3.7 --40
74 -0.3 0.0
20.9 -33 -30

4y S Department of Health and H u man Serv ces Pu blic Health Service, National Center for Health Statistics,Vital Statistics of the United States 1977 Voil Natality

DHHS Pub No (PHS) 81.1113 (Washington. DC U

Government Printing Office.

1)

198
b,g Department ,¢Health and Human semcespubthealth Service National Center for Health Stat istics, Vita/ Statistics of the United States1981Vo/ /[ Natality

DHHS Pub No (PHS) 851113 (Washington, DC U S Government Printing Off Ice, 1985)
€U S Department of Health and Human Services,Public Health Service Nat ional Center for Health Stat 1sticsun publ shed data tn preparation for Vital S tatistics o f

the United States 1984 Vol | Natality (Hyattsville, MD, 1986)
SOURCE Office of Technology Assessment 1988

Conclusions

Taken together, the evidence suggests that the
leveling off of the U.S infant mortality rate in the
early 1980s is the result of a combination of fac-
tors, each contributing to the trend in different
amounts. An increase in reported live births at
the birthweight interval under 500 grams clearly
plays an important—and probably dominant—
role in the slowdown, although the magnitude of
its effect cannot be estimated with precision. In-
creasing resuscitation of the tiniest infants in the
early 1980s, perhaps resulting from the recogni-
tion by obstetricians and neonatologists that a few
of these deliveries might be salvaged and from

ethical concerns arising from the “Baby Doe” con-
troversy, 17 may have been responsible for greater

“Following the birth of Baby Jane Doe (an infant born with mul-
tiple birth defects ), Federal regulations were written to require that

rates of resuscitation. Furthermore, better birth
reporting and a higher rate of resuscitate ion may
have resulted from the increasing concentration
of low birthweight births in regional perinatal
centers.

Other factors may also have contributed to the
recent slowdown in improvement in the U.S. in-
fant mortality rate, although available evidence
suggests that their impact would be modest. These
include the natural maturation of technologies for
neonatal intensive care that diffused widely in the
mid-1970s and that are now improving outcomes
of the smallest birthweight babies; the completion
of the process of diffusion of abortion services in
hospitals treat severelyw’~erel>r handicappedintantsover the objections ot

their parents Thoseregulationswere later declared unconstitutional
by the Supreme Court
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the late 1970s; and the deterioration in economic
conditions and in the availability of subsidized
health care services for pregnant women and
children.

The key to the slowdown puzzle appears to lie
in the deteriorating U.S. birthweight distribution,
most especially increasing numbers of the tiniest
newborns. At present, OTA is unable to identify
the reasons for the rapid increase in the frequency
of reported births in the lowest birthweight cate-
gories, but the most likely explanation is the
phenomenon of better birth reporting and in-
creased resuscitation of the tiniest newborns. If
the recent slowdown in improvement in the U.S.
infant mortality rate is, indeed, largely a report-
ing/resuscitation phenomenon, the implications

for public policy may not be very different from
those that would exist if the slowdown were found
to be the result of environmental or medical fac-
tors at work in the prenatal period. If very low
birthweight births in the United States are just be-
ing counted more accurately, then the country has
even more of a problem of infant mortality than
we thought. And if extremely tiny newborns in
the United States are to be increasingly resusci-
tated, with high costs and low probability of suc-
cess, then we need to find effective methods of
preventing extremely low weight births in the first
place. Thus, the slowdown question may be
moot; the real question is what interventions
make a difference to low birthweight and, hence,
infant mortality.

CHILDREN'S HEALTH BEYOND INFANCY

The importance of infant mortality as a gen-
eral indicator of children’s health, coupled with
the poor showing of the United States compared
to other developed nations, tends to divert atten-
tion from other important dimensions of children’s
health, particularly in the postinfancy period.
About 44 percent of deaths among children un-
der 15 years of age in 1984 occurred in those over
1 year of age. But mortality is only one indicator
of health status, and other aspects of health be-
come increasingly important as children develop.

Unfortunately, good indicators of children’s
health status beyond infancy that allow monitor-
ing of trends over time or differences among
groups of children are hard to find (354,612,756).
Data collected regularly through national health
surveys on measures such as the prevalence of
chronic conditions or self-reported health status
are not easily interpreted. An increase in the prev-
alence of chronic conditions, for example, can be
due in part to better diagnosis, increased medi-
cal access, or even medical advances that keep
children alive, though chronically ill, who would
otherwise have died. Changes in self-reported
health status may in part reflect changes in such
things as individuals’ expectations about what
constitutes good health (756). Even a seemingly
objective indicator of children’s health status (e.g.,

the number of bed-disability days per child) may
be affected by changing attitudes about how child-
hood illnesses should be treated. '8

Several key indicators of young children’s health
status have recently been suggested by the Univer-
sity of North Carolina’s Child Health Outcomes
Project:

* immunization status,

+ prevalence of growth stunting in high-risk
populations,

+ elevated levels of lead in the blood, and

* non-motor-vehicle accident fatalities.

These indicators were selected by the leaders of
the project because they meet a number of im-
portant conditions: 1) they are widely accepted
by experts in the field as reflecting important
health policy concerns, 2) they are understand-
able, 3) data for their assessment and monitor-
ing are easily obtainable, 4) the indicators relate
to a condition that can be prevented or greatly
reduced through known and available interven-
tions, and 5) dissemination of information about

1Furthermore, in the case of the annual National Health Inter

view Survey, changes in questionnaire design also make intertem-
poral comparisons suspect. From 1981 to 1983, the percentage of
the child population reported by the survey to have activity limita-
tions increased by 32 percent, but this increase is largely attributa-
ble to changes in questionnaire design (711).



these indicators will be likely to promote improve-
ment in major social and health policies.

Beginning with the list of four indicators of chil-
dren’s health suggested by the Child Health Out-
comes Project, OTA deleted one indicator (ele-
vated blood lead levels”) and added the following
two:

= total age-adjusted mortality rates, and

. mortality rates from “external” causes, in-
cluding motor vehicle accidents, other acci-
dents, and inflicted injuries.

Total age-adjusted mortality rates give a good
picture of how one dimension of children’s out-
comes differs among groups in the population and
over time. The mortality rate from “external”
causes is a general index of “injury-related deaths”
and reflects the difficulty that professionals have
in distinguishing between injuries that are acciden-
tal and those that result from abuse or neglect .20

Children’s Mortality Rates

U.S. children’s mortality rates by age of death
from age 1 up to age 19 and by race are presented
in table 2-n. For any given age of death from 1
to 19, children’s mortality rates declined steadily
from 1968 to 1984. In any given year and for both
whites and blacks, children’s mortality rates de-
cline with age until ages 15 to 19, at which point
they increase greatly. Among white children, mor-
tality rates for 1.5- to 19-year-olds are considera-

"“The prevalence ot elevated blood levels in children is not in-
L 1 uded here because the quality of monitoring ot these levels has
seriously erodedsi nce 1981when the Federal MCH block grant en-
abled States to set their own public health priorities.

*“See discussion of accidental injuries in ch. 7 and child maltreat-
ment inch. 8.
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bly greater than the mortality rates for the other
age groups. With the exception of mortality rates
for 15- to 19-year-olds (which show the differen-
tial impact of automobile accidents and suicide),
mortality rates are much greater among black chil-
dren than among whites.

For white children, the rate of decline in mor-
tality rates in the 1981-84 period exceeded the rate
of decline during the 1977-81 period (or the 1968-
81 period for that matter) for all age groups with
the exception of ages 10 to 14. For blacks, the rate
of improvement in the 1981-84 period was su-
perior to the past only for ages 1 to 4.

An examination of the causes of children’s
deaths in 1984 provides some understanding of
the overall patterns discussed above. Leading
causes of death and associated mortality rates for
children up to 19 years of age are shown in table
2-12. External causes (e. g., accidents, suicide,
homicide) are responsible for just 2.9 percent of
all infant deaths, but this percentage increases to
43.5 percent, 51.0 percent, 57.4 percent, and 77.2
percent for ages 1 to 4, ages 5 to 9, ages 10 to 14,
and ages 15 to 19, respectively.

In summary, for both white and black children
in the United States, mortality rates have con-
tinued to decline for all age groups. Furthermore,
with the exception of ages 10 to 14, the rates of
decline for whites have generally been greater dur-
ing the 1981-84 period than in the past; for blacks,
with the exception of ages 1 to 4, the rates of de-
cline have been less than the past. In 1984, black
children aged 1 to 15 had a mortality rate 30- to
70-percent greater than that of whites. An exam-
ination of the causes of death indicates that ex-
ternal causes in general and motor vehicle acci-

Table 2-11 .—U.S. Children’s Mortality Rates by Age and Race, Selected Years 1968-84

Mortality rate®"

Whites Blacks
Year 14 5-9 10-14 15-19 1-4 5-9 10-14 15-19
1968 . 78,3 41.7 38.9 102.0 - 151.7 61.9 58.9 149,4
1973 . 70,9 38.6 38.3 107.2 126.2 56.4 53.3 134,2
1977 ., .. . . . .. 61.1 314 334 99,6 103.2 44.4 41.9 100.1
1981 . . . . . .. 54.3 27.5 28,5 91.8 93.6 38.8 36.6 85.7
1984 . ... .. 46.9 23.3 27.3 819 78.8 36.1 34.4 77.9

aThe mortality rate 1S gefined here as the number of children in a specified age group who die Per 100.000 E)opu\at\on\ n that age §fou p

SOURCE U S Department of Health and Human Services Public Health Service National Center for Health Statistics,un publ | shed data from the U S vital statistics

Hyatt sville MD 1982 1986
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Table 2-12.— Leading “Causes” of Death Among U.S. Infants and Children, 1984

Mortality rate by age’

Cause of death’ <1 1-4 5-9 10-14 15-19
All causes ... ... ... . . .. ... 1,086.6 51.9 251 28.2 81.9
Malignant neoplasms (140-208) ., . . . ... ... 3.1 4.0 3.6 35 4,8
Major cardiovascular disease (390-448) . . . . 29.7 2.9 1.4 14 2.7
Pneumonia (480-486) . .. ... ... 18.7 14 0.5 0.4 0.5
Congenital anomalies (740-759) . . . . ... ... 2344 6.7 15 14 13
Certain conditions originating in the

perinatal period (760-779) . . .. ... ... .. 512.4 1.0 0.1 0.0 0.0
Symptoms, signs, and ill-defined conditions

(780-799) . . oo 161.1 18 0.3 0.3 13
All other diseases (residual) . . .. ......... 49.3 6.6 3.1 3.2 4.6
Motor vehicle accidents (E810-E825) . . . . . 44 6.9 6.2 7.1 34.6
All other accidents and adverse effects

(EB00-E807/E826-E949) .. .. ............... 18.6 12.9 55 59 10.5
Suicide (E950-E959) . . . . . ... .. ... — - 0.0 13 9.0
Homicide and legal intervention

(E960-EQ78) . . . 6.5 24 0.9 1.6 8.3
All other external causes (E980-E999) . . . . 1.6 0.4 0,2 0.3 0.8

‘The mortality rate 1s defined here as the number of deaths per 100,000 population n each specified group

Pinternational Classification of Diseases code number 1Sin parentheses

SOURCE Office of Technology Assessment, 1988, calculated from unpublished data from the U.S vital statistics, provided by the National Center for Health Statistics,
Public Health Service US Department of Health and Human Services.Hyattsville, MD, 1986

dents in particular represent a large proportion
of total deaths for both whites and blacks and for
all ages beyond infancy. The continued improve-
ment in postinfancy death rates is probably due
in large part to reductions in accidental death rates
during the period. Nevertheless, accidental and
other injuries continue to be responsible for the
majority of deaths in school-aged children.

Children’s Immunization Status

A detailed review of the most recent evidence
on the immunization status of children in the
United States is presented in chapter 6. In brief,
the percentage of 5- and 6-year-olds who are im-
munized has been between 91 and 94 percent
throughout the 1980s (693), very close to the na-
tional target for 1990 set by the Public Health
Service (679). This high level of immunization is
primarily due to the fact that all States have laws
requiring proof of immunization prior to school
entry (49). Reported immunization levels in li-
censed day care centers are also nearing the tar-
get level of 95 percent. In the school year 1985-
86, according to the Licensed Day Care Center
Facilities Immunization Survey, 93 percent or
more of the children attending licensed day centers
had had their basic immunizations (590).

In contrast, the percentage of 2-year-olds who
have been immunized in the United States is well

below the 1990 target objective of 90 percent and
has shown little progress since 1980. From 1979
to 1985, the percentage of children under 2 years
of age who have been immunized against mumps
(the lowest percentage to begin with) increased;
the percentage immunized against rubella (Ger-
man measles) actually declined slightly. The per-
centage of children under age 2 who have received
polio vaccine, measles vaccine, or the combined
diphtheria, tetanus, and pertussis vaccine (DTP)
hardly changed (692).

The United States has significantly lower im-
munization rates for infants than several other in-
dustrialized countries. The percentage of fully im-
munized infants (O to 1 year of age) in the United
States against DTP (37.4 percent) is less than one-
half the percentage in the United Kingdom (84 per-
cent), Canada (80 percent), Sweden (94 percent,
DT only), France (95 percent), Spain (97 percent),
Italy (99 percent, DT only), and lIsrael (95 per-
cent) (723,765).

Although it is apparent that the United States
enjoys high levels of immunization overall, though
not as high as they should be for very young chil-
dren, considerable differences persist with respect
to race and geographic location. National survey
data indicate that differences exist between white
and nonwhite as well as urban poverty areas and
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suburban and rural areas. For example, the per-
centages of children immunized in central cities
are substantially lower than percentages in non-
central-city regions for both preschool-age and
school-entry-age children. In 1985, 31 percent of
preschoolers living in U.S. central cities were not
adequately immunized against polio; 30 percent
were not adequately immunized against mumps.
Almost one-fifth of 5- to 6-year-old children liv-
ing in U.S. central cities had not received three
or more doses of polio vaccine, the minimally
acceptable level for immunity. Nearly two-fifths
of that group had not received the optimal four
or more doses of polio vaccine. Many illegal aliens
living in U.S. central cities have not been im-
munized (287).

Growth Stunting

A high prevalence of growth stunting—the fail-
ure of a group of children to achieve a distribu-
tion of heights that conforms to standards estab-
lished for a well-nourished healthy population of
children —is an indicator of widespread poor nu-
trition or chronic infection in that population

(426). The Centers for Disease Control monitors
the height of a group of low-income children in
the United States. In these children, the prevalence
of growth stunting (as measured by the number
of children who failed to meet the fifth percentile
of age-appropriate height) declined slowly, from
9.5 percent in 1976 to about 8.4 percent in 1983
(646,683).

Conclusions

OTA’s examination of young children’s health
status in the United States suggests that improve-
ments have continued throughout the 1980s. In-
dicators of children’s health, though obviously
limited, show improvement throughout the 1980s
for both poor and nonpoor children. Yet when
data are available to compare experience in the
early 1980s with that of the late 1970s, it is clear
that the pace of improvement for poor children
has declined. Moreover, inequalities between poor
and nonpoor children and racial inequalities in
children’s health status have persisted through-
out the period and, on some measures of children’s
health, have even worsened.
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Chapter 3

Children’s Access to Health Care

INTRODUCTION

An issue of paramount importance in any dis-
cussion of children’s health is whether young chil-
dren have access to health care when they need
i. Although most children are generally healthy,
almost all need occasional treatment for acute ill-
ness and a few have chronic conditions or disa-
bilities that require more regular care. The vast
majority of Americans would probably agree that
when medical care can make a difference, chil-
dren should be able to obtain care regardless of
their income level, insurance status, race, or place
of residence (2). This chapter examines how well
the United States measures up to that ideal and
how Federal policies affect young children’s ac-
cess to health care.

How does one measure access? Two general ap-
proaches, each with limitations, are typically em-
ployed. One way is to examine differences in rates
of use of services among groups of children de-
fined by income, race, or insurance status (con-
trolling for differences in health status). Not all
differences in rates of use necessarily reflect in-
equities, however. If health care is bought and
sold, and individual beliefs, attitudes, and prefer-
ences differ, some differences in peoples’ choices
are to be expected. Moreover, the choices of well-
insured middle-class Americans may be distorted
by an insurance system that encourages too much
use of health care (507,661), so not all deviations
from the patterns of use of the well-insured are
necessarily undesirable.

A second way to measure access is to compare
the health care that individuals actually receive
with professionally defined standards of needed
care. The limitation of this approach is that pro-
fessional standards are sometimes overly lavish
or are biased toward receipt of technical services
and against receipt of information and caring. De-
spite the limitation of both approaches to meas-
uring equity of access, they are the only practi-
cal methods, and both are used in this chapter.

In addition to considering children’s access to
health care, this chapter examines potential bar-
riers to access, Whether a child has health insur-
ance and the extent and quality of the insurance
coverage have important implications for access.
A substantial number of children in the United
States have no private health insurance and are
not eligible for Medicaid. This chapter discusses
children’s health insurance status and the ade-
quacy of existing health insurance, both private
and public, in providing children with access to
medical care.

For those children who do not have health in-
surance, Federal programs of direct care such as
the Maternal and Child Health Services block
grant program, the Preventive Health and Health
Services block grant, the Head Start program,
community health centers (CHCs), migrant health
centers (MHCs), and the Indian Health Service
(IHS) are especially important. These programs
are described in this chapter.

CHILDREN’'S USE OF HEALTH SERVICES

One important indicator of access to needed
health services for children is the availability of
a regular source of ambulatory medical care. A
regular source of ambulatory care may be a pri-
vate physician or group practice, a public clinic,
or a hospital outpatient department—but in any
event should be able either to offer a child preven-

tive and therapeutic services or to refer the child
to appropriate sources for those services.

In 1980, according to the National Medical Care
Utilization and Expenditure Survey (NMCUES),
the vast majority (92 percent ) of children 18 years
old and under had a regular source of medical care

53
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(86) (see table 3-1). NMCUES data are based on
respondents’ self reports, however, so some “regu-
lar sources of care” may be emergency rooms or
other settings that most experts would agree are
inadequate and costly sources of regular care for
children. Family income made a difference in the
percentage of children with a regular source of
care, although the differences were not dramatic
(about 85 percent of children with family incomes
below the Federal poverty level'lhad a regular
source of care v. 94 percent of those with incomes
more than twice the poverty level), Race/ethnic-
ity also made a difference in the percentage of chil-
dren with a regular source of care in 1980, al-
though again the differences were not large (94
percent of white children had a regular source of
care v. 86 percent of black children and 85 per-
cent of Hispanic children).

Even though NMCUES did not find large in-
come-related or racially related differences in the
number of children with a regular source of care
in 1980, it did find large differences in the annual
number of medical visits by children classified by
family income and race/ethnicity (see table 3-1).
Children whose family incomes were below the
Federal poverty level in 1980 had virtually the
same average number of medical visits as children
with family incomes at least twice the Federal pov-
erty level (3.6 visits per year). On the other hand,
children whose family incomes were just above
the poverty level—the near poor—had substan-
tially fewer visits per year (2.6 visits per year) than
children living in poverty, about one-half of whom
were covered by Medicaid.

NMCUES found striking differences in the
number of medical visits by children classified by
race/ethnicity in 1980 (3.7 medical visits for white
children v. 2.1 visits for blacks and 2.4 visits for
Hispanics). Much of the difference by race/eth-
nicity can probably be explained by the correla-
tion of race/ethnicity with family income and
place of residence. Some of it may be explained
by the possible correlation of race/ethnicity with
other factors that affect parents’ attitudes about
seeking medical care (e. g., family size).

‘The Federal poverty level in 1980 was $8,385 tor a family of four
(382). The 1987 Federal poverty level forafamilyoffour is $11,203
(382).

Table 3-1 .—Percentage of Children With a Regular
Source of Medical Care and Mean Number of
Medical Visits, United States, 1980°

Regular source Number of
of care medical visits
Target population Yes (%) SE’ Mean Mean SE’
All children 0-18 yrs. 91.9 0.7 33 0.1
Age (yr):
0-2 . 94.1 0.9 53 0.1
3-5 92.8 1.2 3.3 0.2
6-11 . . . . . . . 925 1,0 26 0.1
12-138 ... 903 1.0 3.1 0.1
Race/ethnicity:
W h i t e 940 0.7 3.7 0.1
Black . 86.0 2.3 2.1 01
Hispanic ., ... 847 3.0 2,4 0.2
Family income level®
<100% 85.3 2.4 3.3 0.2
100-1 s5007/0 907 13 2.6 0.2
150-20001/o0 89.6 2.3 3.0 0.2
>200% 94.3 0.7 3.6 0.1
Region:
Northeast . . . . . 93.8 1,0 3.6 0.2
North central ... 96.3 0,9 35 01
South . 89.7 14 3.0 0,2
West . . . . . .. , 881 1.6 34 0.2
Population density:
SMSA“central
c i t y 88.9 1.6 3.0 0.1
SMSA‘non-central
c i t y , 93.6 1.0 3.7 0.2
Urban non-SMSA 916 2.1 3.3 0.2
R ural ., 932 1.8 3.1 0.3

‘Data from the National Medical Care Utilization and Ex penditure Survey
(NMCUES}

bsE standard error of estimate _
CFamily , ncome levels are de fined as the family s standing relative to the 1980

poverty line
dSMSA  Standard Metropolitan Statistical Area

SOURCE J A Butler W D Winter JD Singeret al Medical Care Use and
Expenditure  Among Children and Youth in the United States Analysis
of a National Pro babilitySample Pediatrics 76(4 | 495507 1985

Data from the National Health Interview Sur-
vey for the years 1982 to 1985 suggest that family-
income-based differences in the percentage of chil-
dren who have at least one contact with a physi-
cian in the course of a given year have remained
fairly stable in the recent past (711,711a). In 1985,
children from families with low incomes had fewer
contacts with physicians per child than did chil-
dren from families with high incomes (see table
3-2),

An analysis of data from the Child Health Sup-
plement of the 1981 National Health Interview
Survey indicates that income-based differences in
the use of physicians’ services are especially pro-
nounced among children who have health prob-
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Table 3-2.— Number of Physician Contacts Per Year Per Child Under 18 Years of Age,
by Family Income, United States, 1985

Number of contacts by-place of contact

Telephone Office
Family income contact visit
Under $10,000 05 1,9
$10.000 -$19! 999 07 2.0
$20,000-%$34,999 08 2.7
$35,000 or more " 0.9 31

SOURCE U S DepartmentaiHealthand Human ServicesPublic Health Service National Center for Health Statistics
u S 1985 Vital and Health Statistics Series 10 No 160 (Washington DC U S Government Printing Off Ice 1986)

IntereaSur, =,

lems (458). In 1981, as shown in table 3-3, healthy
children from families with low incomes (under
$10,000) had at least as many physician visits as
healthy children with higher family incomes. But
among children suffering from health problems
in 1981, those from families with low incomes
made fewer physician visits than those from fam-
ilies with higher incomes.

Efforts to interpret income-related and other
demographic differences in children’s use of med-
ical care are impeded by a lack of clear evidence
about how medical care use affects health out-
comes. For children in the first 2 years of life,
however, several immunizations and developmen-
tal assessments are recommended by the Amer-
ican Academy of Pediatrics and others (17,690 ).2
In light of these recommendations, low levels of
medical care use are more telling for children un-
der 2 years old than for older children. Accord-
ing to NMCUES, 8 percent of all children under
age 2 in 1980 had had no medical visit in the pre-
vious year (86). Among children from families of
different family-income levels, the breakdown was

‘Intormation on the recommended frequency and content of well-

child care, as well as the ettectiveness ot such care, is provided in
ch b

Hospital Other
visit visit All visits All places
0.9 0.6 34 3.8
0,8 0.5 3.3 3.9
04 05 3.6 4.4
0.5 0.4 4.0 5,0

Current Estimates FromtheNationalHealt h

as follows: 13 percent of children with family in-
comes between 100 and 150 percent of the pov-
erty level (the near poor) had had no medical visit;
10 percent of children with family incomes below
the poverty line had had no medical visit; and
only 6 percent of children with family incomes
of more than twice the poverty level had had no
medical visit.

In addition to family income, a child’s insur-
ance status is a critical determinant of the use of
medical services. According to NMCUES, almost
18 percent of children under 2 years of age with-
out insurance coverage in 1980 (who are heavily
concentrated among the poor and near poor) had
had no medical visit in the previous year (86),

The poorest children are likely to be eligible for
Medicaid, and these children have higher rates of
use of some health care services than do near-poor
children with family incomes that exceed Medic-
aid eligibility standards. An analysis of NMCUES
data for 1980 found that children with Medicaid
had as many general checkups and immunizations
as middle-income privately insured children (ex-
cept for middle-income children enrolled in health
maintenance organizations) (45). Among children

Table 3-3.— Number of Annual Visits to a Physician in an Ambulatory Facility by Children O to 17 Years of Age,
by Health Status, United States, 1981°

Average number of annual visits-to a physician

All children
Family income O to 17 years of age
Low income” " 4.5
Middle income® 42
High income’ 42

ADatafromtheNatonal Health | n tersieaSurvey 1981 Ch |d Health Sup p lemen
"Farn , ncome of essthan $10 000

CFamil, ncomeof $10000 to $24 999
dF amily, ncomeof$25000 0rm Ore

SOURCE P WN ewacheckar dN Hal fon

Accessto Ambulatory Care Services for Economical IyDisadvantaged Children

For children in fair
or poor health

For children in good
or excellent health

4.1 9.6
3.9 12.3
4.0 12.4

Pediatrics 78(5) 813819 1986
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whose family incomes were under $10,000, those
with health problems who were covered by Med-
icaid visited a physician more often than did those
with health problems who were not covered (458).
Even so, children with health problems who are
covered by Medicaid do not visit physicians as
frequently as children with health problems from
higher income families (458).

A child’s family income and insurance status
affect not only the frequency of medical visits,
but also the site of ambulatory care. In 1980,
according to NMCUES, visits to emergency rooms,
outpatient departments, and health clinics ac-
counted for a much larger share of visits to phy-
sicians made by children with family incomes un-
der $10,000 than by children with higher family
incomes (see table 3-4). Although children from
low-income families with no insurance had the
lowest levels of use of physicians’ services, they
received more of their care in physicians’ offices
than did children covered by Medicaid.

For children who have health insurance, the
characteristics of their insurance plans are impor-
tant determinants of the number and kinds of
visits children make to health care providers. In-
surance plans vary with respect to covered bene-
fits, requirements for deductibles and copayments,
utilization controls or limits enforced by the plan,
provider payment levels, and administrative pro-
cedures. Although there is little direct evidence
relating particular characteristics of insurance
plans to children’s use of health services, a land-
mark study of almost 6,000 people by the Rand

Corp. showed that the structure of a health in-
surance plan can be a powerful influence on chil-
dren’s use of medical care (370) (see box 3-A).

To summarize, the evidence presented in this
section points to a consistent relationship between
family income and the use of ambulatory medi-
cal care for children—a relationship that appears
to be stronger for sicker children. Because this
relationship is mediated by the availability of
health insurance coverage, however, very poor
children who have access to Medicaid are more
similar to affluent children in their frequency of
use of services than are low-income uninsured
children. Low-income children without Medicaid
or private health insurance tend to use ambula-
tory health services less frequently than any other
children.

Although children covered by Medicaid tend
to use health services more frequently than low-
income children without insurance, the settings
in which these two groups of children receive care
are far more like one another than like settings
used by children from higher income families. In
comparison to nonpoor children, children with
Medicaid receive a greater percentage of their am-
bulatory care in emergency rooms, outpatient de-
partments, and clinics and a smaller percentage
in physicians’ offices.

The Rand health insurance experiment showed
that the structure of health insurance can have
dramatic effects on children’s use of medical care.
Although Medicaid children are not subject to co-

Table 3-4.-Distribution of Children’s Visits to Physicians by Family Income and Site of Care, United States, 1980

Total number

Percentage distribution of visits by site of visit""

of visits Physician Health center Emergency Outpatient
in thousands All places office or clinic’ room department Other*
All child rend. e 199,911- 100.00/0 66.8% 9.3% 10.0 % 10.4% 3.5%
Children with family income
> $10,000. . 154,120 100.0 71,9 8.4 8.7 7.3 3,6
Children with family income
<$10,000 . . . . 45,791 100.0 49.5 12.2 14,3 20.8 3.2
Medicaid. . . .. ......... 22,649 100.0 50.4 15.1 15.9 15,3 3.2
Private insurance . . . . . .. 18,255 100.0 45.5 9.1 12.5 29.4 3,2
No insurance . . . . . . 4,887 100.0 59.0 10.7 135 13.7 31

dExcludes telephone contacts

Bincludes visits to community health centers and school clinics

Clncludes laboratory and home visits as well as vis Its to unspecified places
dinciudes all children with at least one ambulator viSit

SOURCE U S Department of Health and Human Services Public Health Service National Center for Health Statistics National Medical Care Utilization and Expendi

ture Survey Hyatt sville MD 1980
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Box 3-A.—The Rand Corp.’s Health Insurance Study

Families participating in the Rand Corp.’s health insurance experiment were randomly assigned to one
ot tive ditferent health insurance plans that varied along two dimensions: 1) the coinsurance rate (traction
ot the medical bill paid by the family); and 2} the maximum annual dollar expenditure tan income-related
upper limit on the tamily's out-of-pocket expenditures). Data on health expenditures, use ot health serv-
ices, and health status were collected throughout a 5-year period (370).

The coinsurance rate varied among plans from 0 to 95 percent, and Rand researchers tound a consist
ent relationship between the coinsurance rate and children’s use of services (370). Among children under
age 5, the researchers tound, 03 percent of those with no coinsurance (i.e., free care’ used ambulatory care
services in the course of a year; among children with a 95-percent coinsurance rate, only 82 percent used
ambulatory services. As the coinsurance rates increased, the annual number of episodes of treatment tor
children under age 5 decreased regularly-—from 4.4 episodes tor children with free care to 2.0 episodes tor
children with the 95-percent coinsurance rate (370).

The Rand resecarchers also investigated how increasing coinsurance rates attected the use ot medical
care judged by the researchers to be highly eftective for specified conditions {3831. They tound that — especially
among poor children’ —cost-sharing substantially reduced the number of episodes of care for conditions
tor which medical care is highly effective. Poor children had only 56 percent as many episodes ot care
tor these conditions under cost-sharing plans as they had under a free plan. Children with higher tamily
incomes had 85 percent as many episodes of care under cost-sharing plans as they had under a tree plan,
but the ditference was not statistically significant. Interestingly, Rand researchers also tound that poor and
nonpoor children used medical care that the researchers judged to be rarely eftective less frequently under
cost-sharing plans than under a free plan, and the reduction in frequency was about the same order of
magnitude as the highly effective medical care. This finding suggests that while cost-sharing reduces chil-
dren’s use of health care, parents are not particularly good at discriminating between necessary and unnec-
essary use.

Poor dhildren were detined in the Rand study as those whose famidy income was at or below the 33ed percentifo of the moome distolison o

I Q20200 rar o tanuly of tour 1383

insurance requirements, other characteristics of later section in this chapter will discuss elements
the Medicaid program may be important in ex- of the Medicaid program, particularly aspects of
plaining the observed differences in frequency of its implementation, that may be important in-
visits and settings of care for these children. A fluences.

CHILDREN WITHOUT HEALTH INSURANCE

The health insurance status of American chil- An analysis of the Current Population Survey

dren can be estimated from various national sur-
veys. One of these is the U.S. Census Bureau’s
Current Population Survey. That survey has
asked about health insurance coverage every
March since 1979 and therefore gives a consist-
ent and timely picture’

‘Other national surveys that provideintormation on health in-
surance status include the Na t iona 1 Health Interview Survey . the
NationalMedical Care Expenditure Survey ot1977 and the Na-
tionalMedical Care Utilization and Expenditure Survey ot1980

shows that 63 percent (about 28 million) of the
nearly 45 million children under age 13 in 1986
were reported to be covered by private health in-

The' estimated rates of insuredness providedbythese surveys ditfer
slightlv trom those ot the Current PopulationSu rveyio30 The
strengths and weaknesses ot the Current Popul at iwonSurvevrela -
tiveto these surveys are discussedin KSwartz, ‘A Noteon the’
Strengths and Weaknesses ot Using the CP’S To Estimate Children «
Health Insurance Coverage, (OTA background paper, to be avai-
able trom the National Technical Information Service.Springtield
VA
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surance, including parents’ employer-based group
health plans and policies purchased directly by
the family (632).°An additional 16 percent of chil-
dren under age 13 (about 28 million children) were
covered under a public health insurance plan—
most of them by Medicaid but a few by Medicare’
and the Civilian Health and Medical Program of
the Uniformed Services, the insurance program
for dependents of military personnel. Another
3 percent (just under 2 million) were covered by
a combination of public and private health in-
surance.

As shown in figure 3-1, poor children and near-
poor children (those with family incomes between
100 and 150 percent of the poverty level) are more
likely to be uninsured than more affluent children
are. In 1986, 61 percent of all children under age
13 who were reported to be uninsured by the Cur-
rent Population Survey were from either poor or
near-poor families (632).

The Current Population Survey overestimates
the population of children without health insur-
ance, because it does not directly ask about
whether children have health insurance coverage
through a noncustodial parent; consequently, chil-
dren who are covered by a private policy bought
by a noncustodial parent are incorrectly listed as
uninsured. Although it is impossible to precisely
adjust the estimates to correct for the Current
Population Survey’s upward bias, OTA estimates
that the true percentage of children under 13 years
old who were without health insurance in 1986
was somewhere in the range of 14 to 19 percent. *
Those percentages translate to between 6.26 and
8.5 million uninsured children.

Data from the Current Population Survey in-
dicate that there has been no progress in address-
ing the problem of a lack of health insurance
among children in recent years.”In 1980, the per-

‘Self-purchased insurance is generally a great deal more expen-
sive to the family than employer-based group health policies offer-
ing coverage of employees’ dependents and covers only about 6 per-
cent of all privately insured children (185).

‘Children eligible for Medicare include those with end-stage re-
nal disease and those who meet the Medicare criteria for blind and
disabled.

*See app. D for the method used to calculate this range.

"The upward bias in the Current Population Survey’s estimate
of the number of uninsured children should not appreciably affect
comparisons across years.

Figure 3-1.— Health Insurance Status of Children
Under Age 13, by Income Level, United States, 1986°
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aThis figure is based on data from the Current Population Survey.Because that

survey does not reflect insurance held by noncustodial parents, the percent-
age of children without health insurance—especially the percentage of chil-
dren from higher income families—is probably overestimated

SOURCE Office of Technology Assessment, 1988, based on K Swartz, Urban
Institute, statistical analysis of the Bureau of the Census’ Current Pop-
ulation Survey, 1988, prepared for the Office of Technology Assess-
ment, U.S. Congress, Washington, DC, 1988.

centage of children under age 13 who were re-
ported to be uninsured was 17 percent; by 1984,
the rate had increased to 18 percent (632); and
by 1986, it was 19 percent.

What does it mean to be without health insur-
ance of any kind? Lack of health insurance cov-
erage exposes family members to a small risk of
catastrophic health care expenses beyond the re-
sources of all but the wealthiest of American fam-
ilies. In 1980, about 300,000 noninstitutionalized
children O to 18 years of age (0.36 percent) in-
curred out-of-pocket medical expenses above
$2,000 (417). If achild’s catastrophic expenses in-
volve long-term disability and institutionalization,
eligibility for Medicaid may reduce the family’s
financial exposure.’In some circumstances, the

¢To the extent that catastrophic medical expenses are incurred in
institutions, some children can become eligible for Medicaid under



rules for Medicaid coverage may encourage the
keeping of children in hospitals who could be
cared for at home. ° If a child’s catastrophic ex-

the Federal Supplemental Security Income (SSI) program To be eligi-
ble for SSI, a child must have a disability that is expected to last
at least a year (or until death) and must have income and resources
that do not exceed established limits. By statute, the income of par-
ents must be deemed available to a child in this category if the child
isliving in the same household as the parents. After 1 month in an
institution, however, a child isno longer considered to be living
in the family household, and the parents’ income and resources are
Irrelevant to the eligibility determination. (See Sec. 1614(f) of the
Social Security Act.)

‘Technology-dependent children, those requiring the use of a med-
ical device to compensate for the loss of use of a body function and
substantial and complex daily nursing care to avert death or fur-
ther disability, are striking examples of children with such cata-
strophic expenses. See OTA’s technical memorandum Technology-
Dependent Children (664) for a discussion of the Medicaid cover-
age issues.
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penses do not involve institutionalization, the
family must spend itself into poverty to be eligi-
ble for Medicaid.

In the absence of Medicaid coverage, the fam-
ilies of uninsured children with high expenses rela-
tive to their incomes may receive free care or care
provided at a substantial discount from providers’
usual charges. Such care may be funded by pub-
lic programs, such as State or local maternal and
child health agencies (funded in large part by Fed-
eral grants), private philanthropic agencies, or
health care providers. Thus, direct public and pri-
vate funding of health care and uncompensated
care fills the gap between the care a child receives
and the care that is paid for by insurance or fam-
ilies themselves.

LIMITATIONS OF PRIVATE HEALTH INSURANCE

The fact that a child is covered by a private
health insurance policy does not necessarily im-
ply that the insurance provides adequate cover-
age, especially for catastrophic expenses. The ex-
tent to which a child’s family is exposed to out-
of-pocket expenses for health care depends on five
components of the insurance plan:

1. limits on covered services-limits on the type
or number of insured services, such as pre-
ventive visits, home care, or maximum num-
ber of hospital days;

2. first dollar deductible—the amount (which
may vary by type of benefit) that the bene-
ficiary must pay each year before he or she
is eligible for coverage;

3. coinsurance rate—the percentage of the cost
of covered services for which the benefici-
ary is responsible;

4. catastrophic stop-loss on out-of-pocket ex-
penses—typically an annual upper limit on
the beneficiary’s out-of-pocket payments for
insured services; and

5. overall plan maximums—Ilimits on the total
amount the insurer will pay out on the pol-
icy, calculated either as annual, per episode,

_or lifetime limits:
Exposure to catastrophic health care expenses de-
pends largely on features four and five: the cata-

strophic stop-loss coverage and overall plan
maximum.

The most recent population-based survey of in-
surance coverage, the 1977 National Medical Care
Expenditure Survey, found that about 50 million
children under 18 years of age had private health
insurance. About 41 million (84 percent) of the
children with private insurance had major medi-
cal coverage rather than basic benefit plans. *o Less
than one-quarter (23 percent) of the children with
major medical coverage in 1977 had overall life-
time plan maximums that exceeded $250,000
(165).

In the decade since 1977, private health insur-
ance has undergone major changes in all of the
components listed above. Since there has been no
population-based survey of insurance coverage,
however, the best recent evidence available on
private insurance coverage is from surveys of
employer-based private-sector group health plans.

®*Major medical coverage provides for an array of services and
usually includes an annual deductible, coinsurance requirements,
and maximum benefit limits. By comparison, basic benefit plans
usually provide first-dollar coverage but cover only a very narrow
set ot services (e. g., hospital, surgical).
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These surveys indicate that as of 1984, over three-
fourths of all employer-based private-sector plans
(and employees) were subject to some kind of
overall plan maximum; more than half of all em-
ployees had policies with lifetime maximum limits
of $500,000 or less (105,185,271,718,768)." Al-
though data on new group health insurance pol-
icies written by insurance companies in 1984 show
a dramatic trend toward higher overall lifetime
maximum limits (263), this trend will change the
averages very gradually.

The situation is somewhat better with respect
to catastrophic stop-loss coverage. In 1984, more
than three-fourths of employer-sponsored group
plans and employees had an annual catastrophic
limit on out-of-pocket expenses. Catastrophic
limits function only up to the maximum benefit
limits of the policies. Furthermore, since cata-
strophic limits refer only to benefits covered un-
der the policy, coverage of catastrophic expenses
depends in part on the benefit limitations.

‘Irox a