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Objectives. To discuss issues in studying the effectiveness of health services for
children, suggest areas in which more research is needed, and recommend strategies
for future research.
Principal Findings Issues that should be considered include the choice of per-
spective, which will help determine the interventions studied and the measures of
effectiveness and cost-effectiveness chosen. Unique challenges in this area include
the fact that serious measurable morbidity is relatively uncommon in children, that
causal relationships between services and outcomes may be difficult to establish, and
that standard measures of cost-effectiveness may fail to accurately measure important
benefits, such as reduced parental anxiety. More research is needed on high-risk
and health-promoting behaviors, on critical parent behaviors, on classifying children
by vulnerability status, on modes of delivery of preventive care, and on violence
prevention.
Recommendations. Group-randomized designs and observational research designs
that take advantage of natural variations in practice may be increasingly useful in
effectiveness studies. Parent- and patient-reported measures ofhealth status and quality
of life should be made briefer and more practical for routine use, and better measures
of cost-effectiveness are needed. Future research efforts can best be supported by the
concerted efforts of various constituencies, including health plans, providers, patients,
researchers, and the govemment.
Key Words. Effectiveness, health services, research, children

Health policymakers, clinicians, and other advocates need high-quality ev-
idence about effectiveness in order to recommend appropriate services for
children. Ongoing changes in healthcare delivery, including the trend toward
managed care among children with private insurance and with Medicaid,
have increased both the opportunity and the need for research on the effec-
tiveness of children's health services. In this article, we (1) define effectiveness
and cost-effectiveness; (2) comment on challenges in studying the effective-
ness of health services, particularly for children; (3) describe topics for which

1041



1042 HSR: Health Services Research 33:4 (October 1998, Part II)

more effectiveness research is needed, and (4) discuss strategies for future
research.

THE HEALTHCARE SYSTEM AND
CHILDREN'S HEALTH SERVICES

Until the late 1970s, fee-for-service was the dominant mode of healthcare
financing in the United States. New health interventions were sometimes
adopted based on evidence about their effectiveness, but were sometimes
adopted based only on anecdotal experience. Cost-effectiveness was often a
secondary consideration, if it was considered at all; there was little incentive
to limit resource use.

In recent years, healthcare in the United States has been paid for in-
creasingly under capitation and other managed care financing arrangements,
which puts the provider at risk if resources are overspent. Compared with
practices under fee-for-service reimbursement, new interventions tend to be
subjected to closer scrutiny of their effectiveness and cost-effectiveness before
they are adopted. It is reasonable to be concerned about whether current
financial arrangements have driven the pendulum too far in the direction
of possible underutilization of appropriate care. For example, managed care
plans may not always include pediatric subspecialists on their lists ofpreferred
providers. However, the current interest in assessing the effectiveness and
cost-effectiveness of health services may provide an opportunity to enhance
appropriate services while limiting ineffective ones.

We define health services for children as any organized effort whose
primary purpose is to improve the health of children and their families.
Health services include traditional medical services such as care delivered
in hospitals, outpatient clinics, and community health centers. They also
include other types of service such as school-based programs to reduce
violent behavior or promote healthy nutritional choices (Grossman et al.
1997; Whitaker et al. 1994).

Health services are only one example of socially supported efforts that
affect the health of children. Other such efforts include food and housing
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subsidies, educational programs, social services, and judicial and legislative
interventions. Health services may play a smaller role in determining health
than other factors such as socioeconomic status (Adler et al. 1993; Boden-
heimer and Grumbach 1995). Studies of health services often will need to
take other services and other factors into account when trying to determine
the specific effects of health services on health outcomes.

DEFINING EFFECTIVENESS AND
COST-EFFECTIVENESS

Effectiveness refers to the success of an intervention in actual practice, while
efficacy refers to its success under ideal circumstances. For example, inter-
ventions with high biological efficacy, such as measles vaccination, may have
diminished effectiveness in actual populations ifprograms to implement them
are imperfect (The National Vaccine Advisory Committee 1991). The various
possible reasons for gaps between healthcare effectiveness and its efficacy
include financial barriers and non-financial barriers to its delivery. (Halfon,
Inkelas, and Wood 1995) For example, the measles epidemic of the early
1990s resulted in part from diminished vaccine coverage. A lack of insurance
coverage; limited clinic hours; missed opportunities to immunize children at
preventive and non-preventive clinic visits; competing family priorities; and
parents' concern about the risks of immunizations are among the possible
obstacles to vaccine delivery (Cutts, Orenstein, and Bernier 1992; Szilagyi
et al. 1993; D. Wood et al. 1995).

Cost-effectiveness refers to the relative balance (which is often formally
expressed as a ratio) between the costs and the benefits of a service. It is an
increasingly important consideration in health policy decisions. It is important
to note that "cost-effective" does not necessarily mean "cost-saving" (Doubilet,
Weinstein, and McNeil 1986). Many health interventions, even preventive
ones, do not save money (Tengs et al. 1995). Rather, a service should be
called cost-effective if its benefits are judged worth the costs.

Recently, a consensus panel supported by the National Institutes of
Health published recommendations that define standards for conducting cost-
effectiveness analysis (Gold et al. 1996). Cost-effectiveness analysis is only one
of several methods that can be used for the economic evaluation of health
services (Drummond, Stoddart, and Torrance 1987). Although these methods
are useful, an intervention cannot be cost-effective without being effective.
In analyses of health services for children, evidence about effectiveness is
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sometimes limited (U.S. Congress, Office of Technology Assessment [OTAJ
1988).

DEFINING PERSPECTIVES,
INTERVENTIONS, AND OUTCOMES

In effectiveness research, it is important to define the perspective from which
the question is being asked and the target audience for the answer. Possible
individual perspectives include those of patients, parents, clinicians, clinical
policymakers, administrators, and purchasers, usually employers. The soci-
etal perspective is defined as including the effects on and costs to all of these
entities.

The choice of perspective will define both the type of intervention to
be studied and the outcome measures to be used. For example, there are
various possible interventions that involve spacer devices for delivery of
inhaled asthma medications. For patients, parents, and pediatricians, it would
be useful to know not only the efficacy of spacer devices for inhaled asthma
medications, but also the efficacy of education to help patients use them
properly. For a clinical policymaker, it would be useful to know the actual
effectiveness of such education when it is being delivered by diverse physi-
cians in busy clinic settings, compared with the effectiveness of alternative or
similar educational efforts, such as counseling by pharmacists or group classes
led by health educators. For an administrator, it would be helpful to know
whether providing insurance coverage for spacer devices or asthma education
programs would be cost-effective because those interventions improve health
outcomes and/or reduce future asthma-related morbidity. Other perspectives
include those ofgovernment agencies, professional organizations, and advo-
cacy groups.

The perspective adopted will also determine the types of outcomes that
will be used as measures ofeffectiveness. Types ofoutcomes include mortality;
morbidity; health-related quality of life (which encompasses physical, mental,
and social health status); patient/parent satisfaction; utilization; and cost
(Spilker 1996). Frequently, research studies address one type of outcome,
most typically morbidity, but do not include other important types. This may
be appropriate in early trials of the efficacy of an intervention, for instance,
varicella vaccination. However, in today's healthcare environment, decisions
are driven not onlyby clinical effectiveness but also by patient satisfaction and
cost. Research studies that address all types of outcomes will be increasingly
needed to guide policy decisions.
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Effectiveness may also be evaluated using intermediate outcomes, also
termed process measures. For example, an immunization program may be
judged either by the vaccination coverage rate (the process measure) or by
the reduction in actual disease (the "hard" outcome). The process measure
is appropriate when the outcome measure is either insensitive or difficult to
obtain and has already been strongly linked with the process measure. The
choice among process measures and other outcome measures will depend on
the target audience and on the decision that the effectiveness information is
supposed to help inform. For example, in comparing mailed versus telephone
reminders for childhood immunizations, the incremental cost per additional
child appropriately immunized, compared with the next most effective strat-
egy or with no intervention, is an appropriate outcome measure (Lieu et al.
In press).

SPECIAL CHALLENGES IN STUDYING THE
EFFECTIVENESS OF CHILDREN'S HEALTH
SERVICES

There is an acknowledged paucity of solid information about the effectiveness
of even traditional medical services for children (OTA 1988). Data on the
effectiveness of services provided outside of medical settings, and data on
cost-effectiveness, are even more scant.

The challenges of doing outcomes research in children are deep-seated.
Among the most important are these: (1) many interventions aim for im-
proved health versus reduced morbidity, yet measures of parent- and patient-
reported health status are not routinely collected; (2) interventions may have
effects in the distant future or in sectors other than healthcare; and (3) cost-
effectiveness measures are difficult to translate into measures comparable to
those used for adult interventions. Wenow describe these and other challenges
in detail together with their possible solutions.

Serious measurable morbidity is relatively uncommon. Hospitalization
rates have been used as a convenient measure of outcomes for children's
health services (The National Committee for Quality Assurance 1993). How-
ever, only 2-10 percent of children with asthma, the most common cause of
hospitalization among U.S. children, will be hospitalized in a given year (Lieu
et al. 1997; Weitzman et al. 1992). Likewise, among newborns who experience
short hospital stays (48 hours or less), only 1-6 percent will be rehospitalized
during the next two weeks, and serious long-term sequelae from infection or
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hyperbilirubinemia are even more uncommon (Catz et al. 1995; Newman
and Maisels 1992). If controlled trials attempted to assess the effectiveness of
altemative interventions to reduce these outcomes, huge sample sizes (e.g.,
25,000 or more in the case of newbom rehospitalization) would be needed.

Measuring hospitalization rates will not accurately reflect the effec-
tiveness of most children's health services, which aim to promote healthy
physical and psychological development as well as to prevent morbidity.
Thus, outcomes for effectiveness research ideally should include non-hospital
morbidity, such as acute outpatient visits, days of activity limitation, school-
loss, parent work-loss, and disease-related decreased quality of life.

Patient- and parent-reported measures of health status are not brief
enough to be routinely collected. Several carefully developed child health
status measures, both general and disease-specific, already exist, and more
are under development (Juniper et al. 1996a,b; Landgraf, Abetz, and Ware
1996; Starfield et al. 1995; Stein 1990). At least one instrument is available
in a computer-based, interactive form. Unfortunately, existing child health
status measures are not necessarily practical for routine use in monitoring
outcomes. None are as brief as the SF-12, a 12-item instrument for adults; the
Child Health Questionnaire contains 28 items (Landgraf, Abetz, and Ware
1996). Although some of these instruments are self-administered and require
only 15 minutes of respondent time, it is not realistic to expect staff in busy
clinical settings to routinely collect them from parents. Thus, health status
measurement currently requires dedicated research staff and is limited to
prospectively designed studies.

The appropriate choice of outcome may differ depending on which
perspective is chosen. Perceptions of health status may differ when measured
from the child's versus the parent's perspective (Guyatt et al. 1997; P. R.
Wood et al. 1994). Little evidence is available about whether a study of the
effectiveness of a given health service has different results depending on
whether the child or the parent served as the respondent in health status
measures.

Beyond this, clinicians tend to view biological and psychological mor-
bidity as important outcomes, while parents tend to identify other outcomes
as also important. These include communication, coordination of care, ease of
access to care, respect, self-efficacy, and shared decision-making. In addition,
parents from varied cultural backgrounds may have varied perspectives about
which health outcomes are most important. More studies of the effects of
healthcare system changes on these important patient-centered outcomes are
warranted.
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Causal relationships between services and outcomes may be difficult to
establish for several reasons. For example, recommended anticipatory guid-
ance at visits for one-year-olds includes a discussion of nutrition and strategies
to promote social competence and constructive family relationships (Green
1994). However, anticipatory guidance in the medical setting is conducted
intermittently and very briefly. Thus, its effects are likely to be less, and
more difficult to study, than those of more ambitious interventions, such as
focused educational programs for violence prevention or smoking cessation.
As health outcomes, good nutritional and social behaviors are challenging
to study, partly because they may develop over several years. In addition,
these behaviors are affected by many other family, social, and environmental
influences aside from the healthcare system.

Studies of vulnerable populations are logistically difficult to undertake.
Children at high risk for medical and social problems are a logical focus
for effectiveness research since the potential gain from effective services is
high; however, there are many logistical challenges to conducting research
in such populations (Epstein 1997). These include language barriers, limited
literacy, limited telephone accessibility of the respondents, lack of computer-
ized outcome data in many settings, and higher rates of nonresponse and loss
to follow-up (Epstein 1997; Sisk et al. 1996). The increase in the numbers of
children in managed Medicaid arrangements and the ability ofmanaged care
organizations to collect data on these patients may provide new opportunities
for studies of vulnerable populations.

Children's interventions may lead to cost savings in non-medical set-
tings. Many cost-effectiveness analyses limit their perspective to financial
effects from the perspective of a health plan or a healthcare payer. In contrast,
interventions such as home visiting for high-risk infants or varicella vaccina-
tion may lead to significant cost savings outside ofthe medical system, such as
reduced social service costs or reduced parent work-loss costs (Lieu et al. 1994;
Olds et al. 1997). The societal perspective includes work-loss costs and other
non-medical costs, as well as direct medical costs. An analysis conducted from
the societal perspective may lead to results different from the results of one
conducted from the health plan perspective, which typically includes only
direct medical costs (Lieu et al. 1994; Taplin, Thompson, and Conrad 1988)
The societal perspective should be used in the base case (primary) analysis
whenever possible because it is the most inclusive approach (Gold et al. 1996)

Standard measures of cost-effectiveness may fail to capture important
benefits of health services for children. Many adult health services, includ-
ing mammograms, Pap smears, and colorectal cancer screening, have been
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assessed using a common outcome measure: dollars per life-year saved. Many
health services for children do not prevent mortality, so it is often difficult to
compare their cost-effectiveness to that of adult health services. One possible
way of addressing this problem would be to use another standard measure of
benefit: quality-adjusted life-years (LaPuma and Lawlor 1990) This measure
gives credit for morbidity prevented; for example, to prevent a year of
severe disability might be worth some portion of a quality-adjusted life year
(Drummond, Stoddart, and Torrance 1987).

Unfortunately, the methods established to derive quality-adjusted life-
years are best suited to evaluating chronic disease states. In contrast, many
health services for children reduce morbidity in acute conditions (e.g., treat-
ment of otitis media); reduce pain (e.g., combination vaccines for infants);
enhance desirable behaviors (e.g., healthy nutritional choices); or provide
psychological benefits such as reassurance for parents. A decision analysis
that addressed the testing and treatment of fever in young children was
one of the few pediatric studies that used quality-adjusted life-years (Downs,
McNutt, and Margolis 1991). Other methods, such as cost-benefit analysis
and valuation of benefits using willingness-to-pay questions, might be better
for evaluating selected health services for children.

Limited research has been conducted outside of university-based pop-
ulations. Although this issue is not unique to children, existing knowledge
about effectiveness is sometimes limited by the fact that studies tend to be
conducted in university-based populations, which may differ from popula-
tions in other practice settings. It is important that effectiveness research
also be conducted in office-based populations and in managed care sys-
tems. The Pediatric Research in Office Settings network and the HMO Re-
search Group are consortia that support research in these settings (Wasserman
1997).

Financial constraints limit support for research on children's health
services. On average, children consume less healthcare than adults. There
has not been as broad a constituency, nor as much funding, to support
effectiveness research. Many adult interventions center on medications, tests,
or technology, for which pharmaceutical or laboratory companies need to
provide clinical effectiveness data and are willing to fund controlled trials.
There is much less such activity in pediatrics. Other potential funders include
managed care organizations that may need research support for disease
management programs. However, because the health problems of adults
account for more total costs than those of children, managed care plans
might give priority to studies of adult health services. There has also been
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less support for children's health research than for adult research from federal
agencies, but this may be due in part to the limited number of researchers in
children's health services (Forrest, Simpson, and Clancy 1997).

TOPICS ON WHICH MORE
EFFECTIVENESS RESEARCH IS NEEDED

Rationalefor Choosing Topics

Given the very broad range of health services for children, how should we
choose which areas deserve more effectiveness research in the next five to
ten years? Those services that have the greatest potential to improve health
or reduce morbidity among the entire population of U.S. children seem like
logical priorities for effectiveness research. One such type of service would
be that which affects the health of very broad populations, even if the effect
of the service is relatively small. For example, outpatient follow-up services
after newborn hospital discharge might have a small effect on any single
patient, but a large effect on population health, because the service would
affect the majority of all newborns from uncomplicated deliveries. A second
type of service for which effectiveness data would be important would be
a service that has a potential large effect on a narrower population. For
example, services to prevent teen pregnancy may possibly have large effects
even though they would be aimed at a subset of adolescents.

In addition, we believe that setting priorities among topics for research
should use more than a purely utilitarian calculus, that is, "the greatest good
for the population equals the number of patients affected times the effect
of the intervention." Some research priority should be reserved for groups
of children with increased vulnerability to adverse outcomes, for example,
those with special health needs, in foster care, or without homes or medical
insurance. More research is also needed on the effectiveness of mental health
services for children.

Priorities for effectiveness research will also be driven, at least in part,
by the financial and logistical costs of various services. New, high-cost, or
high-risk interventions, such as extracorporeal membrane oxygenation or
intravenous respiratory syncytial virus immunoglobulin for premature in-
fants, will appropriately be subjected to more rigorous effectiveness and cost-
effectiveness research than existing or low-cost interventions. The effects of
reductions in existing services, particularly when they may affect vulnerable
populations, need to be carefully studied.
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PRIORITY RESEARCH QUESTIONS

One of the work groups convened during the meeting, "Improving Quality
of Health Care for Children," was asked to reach consensus on six questions
for which more effectiveness research was needed. After a modified Delphi
process, in which each panel member suggested questions and commented
on other questions that had been suggested, a vote was taken. The priority
questions chosen are listed in Table 1.

In addition to those questions chosen by the work group, we suggest the
following selected priority topics for health services research that looks at the
effects of various organization and delivery methods on health outcomes:

Health Insurance Expansions. Currently, the federal and state govem-
ments are supporting expanded health insurance coverage for children, either
by raising the income limits for Medicaid or by starting new programs to subsi-
dize care for the near-poor. As more families are offered coverage under these
programs, several issues that need to be addressed: What, for instance, are the
most effective mechanisms of outreach to get the target populations enrolled?
Will offering government-subsidized insurance have a "crowding-out" effect
in which employers stop offering health insurance for employees' children
or employed parents decline employment-based insurance for children? Will
formerly uninsured children cost more than insured children, or will they
have special problems gaining access to care in the private sector?

Managed Care Medicaid. The numbers of children insured by Medicaid
who are served in managed care systems have increased over the past decade
(Felt-Lisk and Yang 1997; Health Care Financing Administration 1997) The
diversity of these systems provides a natural experiment in which to study
the associations between various features ofmanaged care organizations (e.g.,
payment mechanisms, provider feedback, disease management programs)
and health outcomes (Epstein 1997). Little is known about the effectiveness
of expanded "customer services" to help low-income populations access and
use care appropriately in managed care systems. More information is needed
on defining the strategies that could help ease these families' transitions into
managed care settings and optimize the appropriateness of their preventive
as well as acute care utilization.

Specialty Care. The health effects of specific practices in managed care,
such as gatekeeper approaches that may limit access to specialty care (Cart-
land and Yudkowsky 1992), should be scrutinized. For any given condition,
it may be less productive to ask whether specialists or generalists deliver
better care than to ask whether it is more effective or cost-effective to increase
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Table 1: Priority Questions for Research on the Effectiveness of

Health Services for Children
Questions and Subqucstions

1. How do we effectively change high-risk behaviors and promote healthy behaviors in children
and adolescents, e.g., smoking, alcohol, drugs, exercise, nutrition, sexual behavior?
* What is the role of acute healthcare in supporting these interventions?
* What is the "natural history" of the behaviors requiring change?
* Which persist; which are extinguished over time?
* If we change high-risk behaviors, do these changes persist?

2. How can we identify and study the influence of critical parent behaviors which affect
children's health?
* How do we categorize and identify critical behaviors?
* How do we effectively intervene to change these behaviors?
* What is the relative importance of different parental behaviors in determining health

outcomes?
3. What is the impact on future functioning of early identification and effective treatment of

mental health problems in children and adolescents?
* What are key mental health problems for identification and intervention?
* How do we increase identification of these problems in different settings?
* How do alternative forms of financing affect outcomes of mental health disorders?
* What are the efficacious treatments for children and adolescents?
* How do we identify and account for co-morbidities?
* What is the natural history of mental health problems in children and adolescents?

4. Does classification of children by vulnerability status and intensive intervention on identified
high-risk groups affect health outcomes?
* How do we identify and measure the features of vulnerability?
* Vulnerability for what? e.g., poor health outcomes; failure to complete school, maintain

employment, form intimate relationships, etc.
* What are effective interventions?
* What is an "intensive" intervention?

5. What is the effect of different periodicity schedules, alternative modes of delivery, different
sites of delivery, and different practitioner types on health maintenance outcomes?
* What is the effect of alternative modes of delivery? e.g., group health maintenance visits?
* What is the effect of different provider types, such as PNPs, FPs, or pediatricians?
* What aspects of health maintenance are most effective?
* What is the effect of panel size and productivity demands on the delivery of health

maintenance care?
* Is it more cost-effective to adapt health maintenance care to the needs of different children,

e.g., minimal care for healthy children from stable families and more intensive
interventions for vulnerable children?

* What standards of evidence are necessary in order to make health maintenance
recommendations?

6. What are the most effective means of preventing violence and violent injury in children?
* How do we intervene at different levels (e.g., child, fanily, community)?
* What is the effect of violent behavior on healthcare outcomes for children and adolescents?
* Can violence and violent injury be reduced through educational interventions with parents

or schools?
continued
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Table 1: (Continued)
Questions and Subqucstions

* Do post-violent event counseling and intervention change the risk of subsequent violent
behavior?

* What is the role of the healthcare system in changing violent behavior?

Note: Work group participants were David Bergman (chair), Robert Brook, Katherine Kauffer
Christoffel, Sarah Horwitz, George Isham, Mary Kennedy, Tracy Lieu, Harold Perl,James Perrin,
John Santelli, Mark Shuster, and David Stevens.

specialty care versus providing advanced training to generalists for chronic
illnesses such as asthma or diabetes. A second important question is this:
For what conditions do pediatric subspecialists achieve outcomes superior to
those of adult subspecialists, and at what cost?

Center-Based Care and Allied Health Services. For certain diseases, such
as cystic fibrosis and some types of childhood cancers, center-based care (in
which all patients in a given region are served by a few centers devoted to their
condition) is believed to be associated with better outcomes. Less consensus
exists about the effectiveness of center-based care for other conditions. In
addition, health policymakers need more information about the effectiveness
of speech, occupational, and physical therapy for children.

GENERAL RECOMMENDATIONS

Research Designs. For new interventions, such as the case management ofpedi-
atric asthma or the introduction ofnew childhood vaccines, randomized trials
of efficacy will often be a key step preceding effectiveness studies. One com-
mon problem in office or managed care settings is that a planned intervention,
such as physician education to reduce unnecessary antibiotic utilization, often
cannot be applied randomly to individual patients. Randomization by larger
units, such as clinics, hospitals, or counties, has been used in these situations;
appropriate statistical methods, such as generalized estimating equations or
mixed-effects linear models, should be selected (Donner, Birkett, and Buck
1981; Liang and Zeger 1986; McCullagh and Nelder 1983).

Only a small fraction of children's health services can be studied by
randomized trials, which are costly, time-consuming, and sometimes not
feasible in real-life settings. Randomized trials usually require long time-lines
for organization and recruitment; results from a trial initiated today may not
be generalizable in the future if the healthcare system changes dramatically.
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In this rapidly changing healthcare environment, patient populations in either
randomized or non-randomized studies may experience changes in care
which may confound the evaluation of selected interventions.

In some situations, such as chronic conditions like asthma (which have
natural regression to the mean after exacerbations), pre- and post-intervention
designs do not provide useful information, and external controls should
be used if randomization is not possible. Carefully designed observational
designs, such as cohort, case-control, and cross-sectional studies, may still
provide acceptable evidence of causation, but they need to be interpreted
thoughtfully (LeBaron et al. 1997; Newman, Browner, and Hulley 1988;
Thompson 1997).

FurtherDevelopmentofParent-andPatient-ReportedOutcomeMeasures. The
paucity of brief, validated survey instruments that measure health outcomes
from the perspectives of parents and patients is a key barrier to effectiveness
research. Much better research would be possible if health outcome surveys
were brief enough to be integrated into the quality monitoring efforts of
providers of care to large populations, including Medicaid and managed care
plans. However, the collection of survey data is costly and is likely to expand
only if the marketplace demands it.

Monitoring of outcomes from the parents' and patients' perspectives
seems a likely future trend due to the increasing sophistication of healthcare
purchasers and consumers. For example, the Foundation for Accountability
(FACCT) recommends measures for asthma and other diseases that take
patient-centered outcomes (functional status, work-loss, and satisfaction, for
instance) into account. The FACCT measures may be adopted for monitoring
by more health plans in the near future. If such outcome measures were rou-
tinely available in computerized data, longitudinal studies would be feasible,
and studies of the effects of practice variations on outcomes would be much
less costly.

It is important to remember that much routine quality monitoring
will continue to rely on practical process measures, such as immunization
coverage rates, that careful research has related to appropriate outcomes.
However, health services researchers should seek to increase the use ofparent-
and patient-reported outcome measures.

Costs and Cost-Effectiveness. It is necessary to address the gaps in infor-
mation on the cost-effectiveness of most children's health services. Studies
of the effectiveness of services should routinely collect data on the costs of
services and outcomes, because this information is useful to policymakers in
their decisions about adopting a service and putting it in place. Collecting
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cost and cost-effectiveness data should become increasingly feasible given
the integration of cost data into the monitoring systems ofmany health plans.
Efforts are needed to develop measures of cost-effectiveness for children's
interventions that both capture important benefits and show comparisons
with cost-effectiveness measures for adult interventions. Comparability is
important because when resources are limited, services for children may need
to compete for priority with services for adults.

Decision Analysis and Meta Analysis. Resources to support longitudinal,
empirical trials are limited; yet projections of longitudinal outcomes are often
important in the evaluation of possible policy options for children. For this
reason, more research training should be made available in quantitative
modeling methods such as decision analysis. These modeling methods can
be used to integrate existing data and expert opinion to project future health
outcomes and costs of alternative policies.

An explicit assessment of the strength of evidence is important for
developing guidelines and deciding on coverage. Review articles should
begin to grade the strength of evidence on effectiveness, adopting systems for
grading like that of the U.S. Preventive Services Task Force (U.S. Preventive
Services Task Force 1996). Meta analysis is a formal quantitative approach
to synthesizing evidence from multiple trials, and it should be used when
enough similar trials are available (Pettiti 1994).

The Need to Organize Constituencies. In children's health services, no
one constituency by itself has the resources to promote better effectiveness
research. Health plans and payers have access to populations of children
and determine the data that are routinely collected on those populations,
while researchers with the methodological skills reside mostly at universities.
Government agencies play a role both as providers and as monitors of care.
Increased collaboration among these entities, and improved coordination of
research funding across government, foundation, and private-sector agencies,
will be needed (Forrest, Simpson, and Clancy 1997).

CONCLUSIONS AND
RECOMMENDATIONS

National trends in healthcare systems, including the increasing managed care
enrollment and the regionalization of specialty services, are changing the
organization and nature of many health services for children. Special issues
in studying these services include the difficulty of establishing causal relation-
ships between certain services and their outcomes; the need for briefer survey
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instruments to measure parent- and patient-centered outcomes; and the fact
that standard measures of cost-effectiveness may fail to measure accurately
the important benefits ofhealth services for children. More research is needed
on high-risk and health-promoting behaviors, on critical parent behaviors, on
classifying children by vulnerability status, on modes ofdelivery ofpreventive
care, and on violence prevention. Future research can be supported most
effectively by the concerted efforts of various constituencies, including health
plans, providers, patients, researchers, and the government.
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