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Abstract

Objectives—BYy summarizing the value adults place on child health and functional status, this
study provides a new quantitative tool that enhances our understanding of the benefits of new
health technologies and illustrates the potential contributions of existing datasets for comparative
effectiveness research in pediatrics.

Methods—Respondents, ages 18 and older, were recruited from a nationally representative panel
between August 2012 and February 2013 to complete an online survey. The survey included a
series of paired comparisons that asked respondents to choose between child health and functional
status outcomes, which were described using the National Survey of Children with Special Health
Care Needs, a 14-item descriptive system of child health outcomes. Using respondent choices
regarding an unnamed 7- or 10-year-old child, generalized linear model analyses estimated the
value of child health and functional status on a quality-adjusted life year scale.

Results—Across the domains of health and functional status, repeated or chronic physical pain,
feeling anxious or depressed, and behavioral problems (such as acting out, fighting, bullying, or
arguing) were most valuable, as indicated by adult respondents’ preference of other health
problems to avoid outcomes along these domains.

Discussion—These findings may inform comparative effectiveness research, health technology
assessments, clinical practice guidelines, and public resource allocation decisions by enhancing
understanding of the value adults place on health and functional status of children. Improved
measurement of public priorities can promote national child health by drawing attention to what
adults value most and complementing conventional measures of public health surveillance.
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Introduction

A quality-adjusted life year (QALY) is an idealized year of life with no health problems and
serves as a common preference-based metric in comparative effectiveness research (CER),
health technology assessment, and the allocation of communal resources.! Health problems
for a given duration may be summarized by their equivalence in lost QALYS using a variety
of methods. Although standard gamble (SG) and time-tradeoff (TTO) responses were
commonly used in the past,! these methods have serious limitations, including cognitive
difficulty, scaling biases, and practical considerations.2~> A recent alternative that addresses
these limitations and facilitates the measurement across a much wider domain of problems is
to use preference questions on a health valuation survey, such as paired comparisons. For
example, the survey might ask a participant, “Which do you prefer: a year in mild pain or a
6-month loss in lifespan with no health problems?” Responses to such questions help us
understand the value placed on a year of pain without referencing money, which may be a
less reliable and ethical metric. If, for example, half of the respondents prefer the six-month
loss in lifespan, this empirical result (i.e., median respondent) suggests that a year in mild
pain is worth six quality-adjusted months (i.e., 0.5 QALYS). This study examines the value
adults place on child health and functional status and provides a hew quantitative tool that
enhances our understanding of the benefits of new health technologies. Specifically, this tool
applies preference weights to existing data on child health outcomes, such as the National
Survey of Children with Special Health Care Needs (NS-CSHCN), summarizing these
outcomes to better inform CER in pediatrics.

Faced with a wealth of evidence on child health outcomes, translation and summary of such
measures into values that can be used for analysis in medical decision-making (e.g., Markov
models) requires tools. Multiple studies have examined the value adults place on child
health;5-10 however, few studies have targeted outcomes measured by a child-specific health
questionnaire or attempted to summarize value on a QALY scale. Valuation on a QALY
scale requires including a description of lifespan or risk of death as an attribute in the
alternatives, which can be difficult. An Australian study assessed adult preferences for
health scenarios as described by the Child Health Utility 9D (CHU9D), but did not include a
lifespan attribute so the study does not report QALYs.1 This limits its value for formal
decision analyses. More recently, a United Kingdom study assessed QALY values for the
CHU9D by eliciting adult preferences on adult outcomes (not child outcomes).12

To date, only two health valuation studies both 1) utilize a child-specific health-related
quality of life (HRQoL) instrument and 2) translate instrument responses to the QALY
scale. Both studies valued the Pediatric Asthma Health Outcome Measure (PAHOM) using
an SG technique with samples of adults from Seattle, Washington (N=94) and Birmingham,
Alabama (N=261).13.14 Furthermore, the Health Utilities Index Mark-2 represents a
noteworthy general health instrument marketed largely for adults, yet originally developed
for adolescents using preferences from parents in the general population.15:16

Our expanding technology to systematically collect real-time data can potentially advance
our understanding of children’s health-related experiences for CER and public health
surveillance. Formally weighing evidence on child health outcomes in decision analyses
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informs clinical guidelines, resource allocations, and policy decisions; yet, only the PAHOM
studies summarized child outcomes on a QALY scale. The passing of the 2010 US Patient
Protection and Affordable Care Act and the formation of the Patient-Centered Outcomes
Research Institute have strengthened the importance of HRQoL as a patient-centered
outcome.17:18 Still, tools are needed to summarize quantitatively the evidence in a manner
that accounts for the priorities of stakeholders.

Due to the paucity of child health valuation studies in the literature, many comparative
studies have used adult measures of HRQOL—the Health Utilities Index (HUI)19 and the
EQ-5D%—and applied the same values to both child health outcomes and adult outcomes, as
if their experiences were interchangeable. We know from other literature, however,10 that
adults often express preferences about health care differently for children than for adults,
especially when resources may be limited. In this study, we take the perspective of US
adults and examine the values they place on child health outcomes; however, future studies
may focus on the values of children, parents, caregivers, or other stakeholder populations.

The purpose of this study is to be the first to assess the value adults place on child health and
functional status as described by NS-CSHCN. The NS-CSHCN items measure the health
and functional status of US children with special health care needs and gathers critical
information on access to quality health care, care coordination of services, access to a
medical home, transition services for youth, and the impact of chronic condition(s) on the
child’s family.20-21 A multitude of studies have examined NS-CSHCN to assess: a) the roles
of medical homes;22-25 b) medical transitioning to adult services health care;26-30 ¢) impact
on the family;28:31-37 and d) health care services and disparities.24:34:36:38-42 Moreover, the
NS-CSHCN is a tool to monitor service systems for these children and their families in order
to comply with Healthy People 2000 and 2010.2% By summarizing the child health and
functional status items in the NS-CSHCN on a QALY scale, this study provides a new tool
that extends its use for comparative studies and public health surveillance.

Methods

Participants

To inform medical decision-making and health policy, CER requires measurement and
valuation.*3 Measurement typically involves surveys of health outcomes completed by
patients (e.g., children) or their proxies (e.g., parents, caregivers). The currently available
NS-CSHCN data are one source of such measurement. Valuation requires surveys of
preferences from the perspective of decision makers (e.g., general population). For this
valuation study, we surveyed adults (instead of children) ages 18 years or older who resided
in the US because adults typically make health care decisions for children. We recruited
respondents from a pre-existing national panel of US adults, and to promote concordance
with the 2010 US Census, we used 18 demographic quotas (all combinations of 2 genders, 3
age groups, 3 race/ethnicity groups). Once filled, the survey admitted no additional
respondents belonging to that quota. The survey was administered online between August 7,
2012 and February 5, 2013. The protocol, including its sampling design and survey
instrument, was adapted from the PROMIS-29 valuation study (IRO1CA160104)* and
approved by the University of South Florida Institutional Review Board (USF IRB #8236).
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After consenting, respondents completed a screener in which they reported their current US
state of residence, ZIP code, birthdate, race, and Hispanic ethnicity, educational attainment,
and household income. After the screener, respondents proceeded to the survey, which was
composed of health, paired comparisons (below), and follow-up components. The health
component included the PROMIS-29, a validated measure supported by a National Institutes
of Health initiative, as a measure of adult HRQoL.** The follow-up component asked about
the respondent’s experience with parenting, selected childhood health conditions, and
provided an open text box for opportunity to leave survey feedback.

Paired comparisons

Due to space constraints, this section summarizes the preference elicitation task. The
Appendix includes a more didactic overview of paired comparisons, adjectival statements,
and the results of each pair as well as a more comprehensive econometric discussion.

A paired comparison is a choice-based question that asks a respondent about his/her
preference between two alternatives (e.g., orange vs. apple). Responses show how choices
change with different combinations of alternatives. Each respondent first completed three
example paired comparison questions: “Which do you prefer?” (1: Apple or Orange); (2:
Good Health or Poor Health); and (3: Bad Health or Poor Health). The “Bad Health” vs.
“Poor Health” question was included to prepare respondents for potentially more
challenging descriptions of health and functional status problems later on the survey. Next,
respondents received a randomly assigned base scenario and completed a series of paired
comparisons building from this base scenario. The base scenario described the age of an
unnamed child (7 or 10 years old) and health-problem duration (1 or 2 years). Each
respondent completed up to 40-paired comparisons.

Initial pairs asked respondents to choose between a health problem and a loss in lifespan
given the assigned base scenario. For example, the paired comparison in Figure 1 has a base
scenario for a 10-year-old child. In this task, the respondents must choose between a
reduction in child lifespan of 3 years (i.e., loss of 3 QALYS’s) and an increase in feeling
anxious and depressed for 1 year. For these initial pairs, the loss in lifespan occurred 10
years after the problem, which follows common practice in TTO tasks and allows for
sufficient range in loss of lifespan.*® Remaining pairs asked respondents to choose between
two problems. All health problems were described using statements derived from the NS-
CSHCN. To strengthen concordance with the 2010 US Census at the pair-level, all pairs
were assigned and sequenced following the 18 demographic quotas.

Econometric Analysis

Screener responses of those who dropped out, were terminated, and completed the survey
were compared using chi-squared tests and shown alongside the US 2010 Census results.
Responses to the 147 pairs were stratified by 4 base scenarios. Figure 2 illustrates the
relationship between choices and losses in lifespan. The NS-CSHCN has 14 three-level
items and captures up to 28 problems (scale shifts). To assess the 28 problems, all 588 pair-
specific probabilities (4 base scenarios x 147 pairs) were included in a generalized linear
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model.2 Furthermore, the model was re-estimated after stratifying the pairs by base-scenario.
Significance level was set at 0.05, and 95% bootstrapped confidence intervals were
computed for all parameters.

Survey Participation

Choices

Of the 11,496 respondents recruited for this study, 1075 (9.35%) visited only the consent
page, 190 (1.65%) reported non-consent, and 408 (3.55%) dropped out during the screener.
Among the 9823 respondents who completed the screener, 2669 (27.17%) belonged to a
filled quota, and 1947 (19.82%) failed the screener requirements. As shown in Table 1,
among the 5207 respondents who were allowed to enter the survey, 805 (15.46%) dropped
out during the survey, and 247 (4.74%) were terminated due to technical requirements (e.g.,
JavaScript not enabled). The 4155 respondents who completed the survey were younger than
those who dropped out, older than those who were terminated, and better educated than
those who did not complete the survey (Table 1). Compared to the 2010 US Census, the
analytical sample was demographically similar, but better educated, with small differences
at the extremes in annual household incomes (less than $15,000 and greater than $150,000).
The sample sizes of the 844-paired comparisons ranged from 45 to 69 respondents per
comparison. The median survey duration was 25.2 minutes (interquartile range 19.5-34.2
minutes). Most participants reported that the survey was easy to understand (71%) and
navigate (87%).

Figure 2 illustrates the percentage of respondents who preferred reducing the child’s lifespan
to the health problem, combining responses across the 4 base scenarios. As expected, the
percentages form lines that are largely parallel and decreasing (i.e., law of demand). To
summarize its demand, the value of a problem is defined by where its line crosses 50% on
the x-axis (i.e., median respondent), because this is the point where exactly half of
respondents prefer -reduced lifespan over the problem. For example, (Fig. 1), if half of
adults choose reduced lifespan by 3 years and half choose a year with increased anxiety and
depression, such a result implies that this problem equals a loss of three QALYSs.

Respondents’ willingness to sacrifice lifespan (i.e., place a higher value on the problem)
increases with the height of the line (y-axis) in Figure 2. The topmost line (in this case,
denoted with X) indicates the most valuable problem compared to the lines below it.
Interestingly, respondents rated the accumulative problems within physical health (X line)
more valuable than repeated or chronic pain (triangle line). Feeling anxious and depressed
(diamond line) and communication and learning disorders (square line) were similarly the
least valuable of the 4 problems. The results for all paired comparisons are included in the
Appendix.

The Value Adults Place on Child Health and Functional Status

The third column of Table 2 describes the value of child health and functional status on a
QALY scale, assuming that the base scenario has no effect on the result (i.e., problems for 2
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years has twice the value as problems for 1 year, and the value for a 7-year-old child is the
same as for a 10-year-old child). Figure 3 shows the sum of the values from Table 2 by their
rank from most (top) to least (bottom) valuable. For all items, the value of the shift from
“none” to “a little difficulty” (shown in black) was less than the value of the shift from “a
little” to “a lot of difficulty” (shown in white); however, “a little difficulty” making friends
seems to have larger proportion of the total value.

As shown by the first bar (Fig. 3), adults value 1 year with “a lot” of chronic pain equal to a
loss of 3.43 QALY (0.553+2.877; Table 2). This implies that when given a choice between
a child in “a lot” of chronic pain and one with “a lot” of behavioral problems (1.86 QALYS),
65% of adults prefer the child with “a lot” of behavioral problems (3.43/(1.86+3.43)).
Across the 14 problems, chronic pain, behavioral problems, and anxious or depressed are the
most valuable, and their rank is the same regardless of base scenario. Hearing, seeing, and
using hands were the 3 least valuable problems; however, this result varies by base scenario
described later.

Differences in Value by Child Age and Problem Duration

The remaining columns of Table 2 show QALY values for the different base scenarios in
this study. Based on 95% significance level, we tested for differences by child age and
problem duration. By in large, increasing the health-problem duration from 1 year to 2 years
decreases value (up to 69%), regardless of age and possibly attributable to adaptation (i.e.,
perception that a second year is less valuable than the first). At first glance, the differences
by age appear small, but four 1-year problems are significantly more valuable at age 10 than
at age 7: “none” to “a little difficulty” with coordination, speaking and behavioral problems
and “a little” to “a lot of difficulty” making friends. As for the 2-year problems, we found no
significant evidence that problems at age 10 are more valuable that at age 7. On the contrary,
2 years of “a little” to “a lot” of chronic pain is more valuable at age 7 than 10 as was
“none” to “a little difficulty” with behavioral problems, suggesting some age-duration
interactions in the values adults place on child health and functional status.

Discussion

This study is among the first to value child health for medical decision-making and policy
analysis using a set of child-specific HRQoL measures—the NS-CSHCN. To date, most
medical decision-making models have had two serious limitations with their health valuation
or QALY measures. Previously, health valuation studies estimated QALY values by
assessing preferences between health outcomes occurring in adults (not children), and these
outcomes were described based on adult-specific instruments, such as the EQ-5D or the
HUI. This study expands the small set of child-specific measures available, which now
include QALY valuations of the EQ-5D-Y*% and the PAHOM.13.14

This study expands the set of available analysis tools to address the unique and specific
needs of the population of children with special health care needs. This is the first study to
value the health and functional status domains measured by the NS-CSHCN. Completed by
the parents/guardians of children with special needs, the data from the NS-CSHCN provides
critical information for decision makers on the health and functioning of special needs
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children, access to care and services, and impact of the condition on the child’s family. This
valuation study, integrating the perspectives of adults from the US general population,
enhances the usefulness of the NS-CSHCN data by prioritizing those health problems and
functional limitations to inform resource allocations for decision-making. This is important
because general HRQoL instruments (e.g., EQ-5D) are known to have many limitations in
capturing the full burden of health for specific groups; indeed, this is why hundreds of
“disease-specific” HRQoL instruments exist.47+48

Chronic pain, behavior problems (such as acting out, fighting, bullying, or arguing), and
mental health (anxiety and depression) were rated as the most valuable domains regardless
of the child’s age (7 or 10 years old) or the duration of problem (1 or 2 years). Hearing,
seeing, and using hands received the lowest values relative to the other conditions, but
varied in their ranking based on child’s age and/or duration of problem.

There are several limitations to this study, particularly concerning questions about the
effects of using unnamed children and 10-year time horizons in the valuation of child health.
Usually, adult participants are asked to value their own health, not the health of an unnamed
child. The results might differ with a familial or named description of the child (e.g. by
gender, socio-economic status, or disease), particularly among parents or survivors of
childhood diseases. In addition, the preferences may change if the reductions in lifespan
occurred later in the child’s life (as an older adult), instead of 10 years later when the child
becomes a young adult. Although 10 years is the most common time horizon, a wide range
of lifespans have been incorporated in TTO studies.*® The use of 10-year time horizon may
be particularly problematic when applied to the valuation of child health. For example, the
child in Figure 1 has a tragically short lifespan regardless of the choice (18 and 21 years,
respectively), which may confound the preference elicitation task. A longer horizon,
however, would likely increase willingness to reduce adult lifespan to prevent child
behavioral problems, further inflate the seemingly high estimates (i.e., 7-to-1 ratio). Other
health valuation literature raises the issues of unnamed children, “fair innings,” and the 10-
year time horizon, but represents an unresolved area for which there is no standard.4>50 The
present paper adds to the sparse literature on adult valuations of child health outcomes, but
the novelty of this study suggests approaching results with caution. As this literature grows
over time, these issues and their effect on valuation may be tested further.

This study used paired comparisons, which is a necessary component of a TTO task;
however, the TTO employs an adaptive series of paired comparisons to identify an
indifference point.59-53 Unlike TTO-based studies, this preference study is based solely on
non-adaptive paired comparisons, which simplifies the task, reduces cognitive burden,
expedites response, and reduces the use of heuristics.>* The primary limitation of non-
adaptive paired comparisons is that the data are less descriptive (i.e., representing
inequalities, not point estimates). This trade-off between adaption and bias will be examined
in future work on study design efficiency, well beyond the topic of child health valuation.

The NS-CSHCN clearly covers important child health and functional problems, but does not
capture all domains of child health and functional problems or the impact of such problems
on the HRQoL of others (e.g., caregivers). It focuses on child functional status and is not a
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“generic” measure of broader aspects of HRQoL, such as the HUI® or the EQ-5D.° This
valuation study used data from a national online panel that is similar to, but not perfectly
representative of, the US population. For example, there were slightly more educated and
non-Hispanic Whites in the panel data.

Conclusions

Understanding the values adults place on child health and functional status is critical for the
interpretation of comparative evidence on the effectiveness of new health technologies and
public health initiatives in pediatrics. The NS-CSHCN is a valuable resource that is
available to parents, researchers, community health providers and anyone interested in
maternal and child health. This study enhances the NS-CSHCN by providing a tool that
summarizes child health outcomes from the perspective of the general population of US
adults.

For the scenarios used in this study, the suffering occurred in childhood (7 or 10 years old),
and the losses in lifespan occurred in early adulthood. Keeping that in mind, the prevention
of poor child health may be worth the seemingly high loss in adult lifespan from the
perspective of US adults, possibly due to perceived long-term and communal consequences
or to the fact that adults have had their “fair innings.”#>*> More research is needed on the
effects of using unnamed children and 10-year time horizons in the valuation of child health.
Furthermore, future analyses will examine differences in health preferences among adults,
particularly differences based on experience with children (e.g., parent vs. non-parents), and
poor health during their childhood (e.g., survivors of childhood conditions, such as
leukemia). Nevertheless, the fundamental results of this study provide a basis for the
comparison of perspectives in the promotion of national child health by drawing attention to
what adults value most of all.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Which do you prefer?

A 10-year-old child with the following health A 10-year-old child with the following health
for 1 year for 1 year
A little difficulty with feeling anxious or A lot of difficulty with feeling anxious or

depressed, compared to other 10-year-old children  depressed, compared to other 10-year-old children

Afterwards, the child has no health problems Afterwards, the child has no health problems
for 7 years then dies for 10 years then dies
(3 years less than 10 years)

Figure 1.
Example of a Paired Comparison
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=== Coordination, moving around, blood circulation,
breathing, swallowing, digesting, using his/her hands,
taking care of him/herself and seeing

0% 25% 50% 75%
% who prefer reduced child lifespan over increase in
child health problem from a little to a lot of difficulty

Figure 2.
Percentage of adult respondents who preferred reducing the child’s lifespan over the health

problem by length of reduction and health problem
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Chronic pain
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