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Abstract Objectives To estimate the prevalence and
losses in quality-adjusted life years (QALYs) associated
with 20 child health conditions. Methods Using data from
the 2009-2010 National Survey of Children with Special
Health Care Needs, preference weights were applied to 14
functional difficulties to summarize the quality of life
burden of 20 health conditions. Results Among the 14
functional difficulties, “a little trouble with breathing” had
the highest prevalence (37.1 %), but amounted to a loss of
just 0.16 QALYs from the perspective of US adults.
Though less prevalent, “a lot of behavioral problems” and
“chronic pain” were associated with the greatest losses
(1.86 and 3.43 QALYs). Among the 20 conditions, aller-
gies and asthma were the most prevalent but were associ-
ated with the least burden. Muscular dystrophy and
cerebral palsy were among the least prevalent and most
burdensome. Furthermore, a scatterplot shows the associ-
ation between condition prevalence and burden. Conclu-
sions In child health, condition prevalence is negatively
associated with quality of life burden from the perspective
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of US adults. Both should be considered carefully when
evaluating the appropriate role for public health prevention
and interventions.

Keywords Quality-adjusted life years - Child health -
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Significance

This study explores two main research questions concerning
the prevalence and losses in QALYSs of child health condi-
tions. First, what is the burden of functional difficulties
among CSHCN in terms which can be used for future eco-
nomic evaluation—loss in QALY's from the perspective of
the general population? Second, what is the relationship
between condition prevalence and burden? The prevalence
of conditions must be balanced against such a preference-
based summary of their burden (i.e., impact of conditions on
child health and functional status). By providing this
information to clinicians and policy makers we hope to
inform future analyses related to childhood health problems.
Coupled with expected cost and expected improvements
from intervention, this study will help serve as a baseline
measure for burdens associated with specific special health
care needs. To answer these questions, we combine survey
responses from the NS-CSHCN with preference weights
from another national survey.

Introduction
The challenges facing parents and guardians of children

with special healthcare needs (CSHCN) on a daily basis are
well documented, and include physical, emotional, and
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financial impacts [1-4]. The Maternal and Child Health
Bureau defines CSHCN as “...those who have or are at
increased risk for a chronic physical, developmental,
behavioral, or emotional condition and who also require
health and related services of a type or amount beyond that
required by children generally” [5]. To measure the
prevalence of US children meeting this definition and the
impacts on families, the Centers for Disease Control and
Prevention’s (CDC) National Center for Health Statistics
conducted the National Survey of Children with Special
Health Care Needs (NS-CSHCN) 3 times since 2001 under
the direction and sponsorship of the federal Maternal and
Child Health Bureau. In particular, the 2009-2010 NS-
CSHCN conducted more than 40,000 telephone-based
interviews asking parents/caregivers a variety of questions
about the health and functional status of CSHCN living in
their households, including questions on 20 child health
conditions and 14 functional difficulties [6, 7].

Economic evaluation of services related to CSHCN may
help to identify cost-effective approaches for meeting fam-
ilies’ needs and for ways to help the greatest number when
needs exceed available resources. Good practice for such
evaluations [8] requires that both direct financial and indi-
rect, nonfinancial impacts be included, but unfortunately,
few studies of the latter exist [2]. The NS-CSHCN is an ideal
source for measuring how major conditions affect child
health-related quality of life, a central component of indirect
costs. However, the NS-CSHCN survey does not summarize
functional difficulties related to child health conditions in
ways which can be directly used in economic evaluation [7].

Child health and functional status is particularly difficult
to summarize, because the domains cannot be aggregated
into a single score (as is required in standard cost-effec-
tiveness analysis) [8] without arbitrarily assigning weights to
each domain. For this purpose, the field of “health preference
research” has emerged to aid in understanding the value
people place on health outcomes, thereby creating preference
weights that empirically reflect the perspective of the refer-
ent population (e.g., general population, parents). The most
common metric involves assessing each outcome in terms of
its equivalence in loss of lifespan with no health problems
(e.g., full, optimal, best imaginable, or perfect health). The
loss of quality-adjusted life years (QALYs) facilitates the
summary of health outcomes by aggregating health without
reference to treatments, costs, or attributions (e.g., stigma).

In addition, it has been estimated that having a child
with a disability can cost society an average of $30,500 per
year in medical (e.g., health care), non-medical (e.g.,
reduced caregiver income), and long-term financial costs
(e.g., reduced lifetime earnings and employment for the
child, increased costs of education) [9]. Some caregivers of
children with more intensive healthcare needs report
spending up to 20 h per week on direct home care [10],

which reduces the amount of time that can be spent
working outside of the home. However, the impacts on
parents or guardians of CSHCN vary depending on factors
such as type of health condition and functional limitations,
financial resources, and caregiver support (e.g., family or
friends who may assist with care) [9-13]. Undoubtedly,
some child health conditions have substantial economic
implications in addition to the reductions in child health-
related quality of life.

Methods
Concept of QALYs

In non-pediatric applications, a QALY is an idealized year
of life with no health problems and is a common prefer-
ence-based metric used in cost-utility analyses (CUAs) and
other forms of comparative effectiveness research (CER)
used to inform the allocation of public health resources and
health policies [14-16]. While numerous studies have
examined QALY values using indirect preferences, the US
Panel on Cost-Effectiveness in Health and Medicine prefers
a choice-based valuation technique with preferences taken
from a nationally representative sample [17]. This method
is commonly used to value adult preferences, yet only a
handful of studies have examined the value adults place on
child health using direct preferences [18-22] and few of
these have examined outcomes captured by child-specific
health questionnaires or summarized the preferences on a
QALY scale. A 2012 valuation study of child health found
that US adults would be willing to sacrifice years of adult
life to prevent a child from experiencing poor health for a
year [23]. As a preference-based measure, the value of child
health outcomes is described relative to QALY losses after
childhood. In this paper, we apply preference weights from
the perspective of US adults to the child health data gath-
ered in the 2009-2010 NS-CSHCN and examine the rela-
tionship between condition prevalence and burden.

2009-2010 National Survey of Children with Special
Health Care Needs (NS-CSHCN)

The 2009-2010 NS-CSHCN took approximately 33 min to
complete [24] and consisted of an introduction, screener,
and 3 or 12 additional sections, depending on whether or
not a child in the household was identified as having spe-
cial needs [25]. NS-CSHCN was fielded by telephone in
English, Spanish, Mandarin, Cantonese, Vietnamese, and
Korean. In total, data were collected from 196,159
households. All children living in each household were
screened for special healthcare needs. From these house-
holds a total of 372,698 children (ages 0-17) were
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screened. If no CSHCN were identified, parents were asked
a set of demographic questions before the phone call was
terminated. If more than one CSHCN lived in a single
household, one child was randomly selected to be the
participant in the detailed interview. From the 322,145
children, age 3-17, that were screened, the Maternal and
Child Health Bureau selected 38,034 CSHCN for a detailed
interview that included questions on 20 specific conditions
and 14 functional difficulties. This analysis excludes chil-
dren, age 0-2, because some questions were not asked due
to age inappropriateness (e.g., making friends). All child
functional difficulties and conditions were reported by an
adult and most respondents (36,507; 96 %) completed all

34 questions (Table 1). The 2009-2010 NS-CSHCN had
no differences in completion rate by demographic charac-
teristics, but small differences in poverty level (<1 %)
were observed.

Measurement of Burden

Using the 2009-2010 NS-CSHCN data, we created 20
subsamples representing the 20 childhood health condi-
tions. In each subsample, children had up to 14 functional
difficulties. Following standard health economic proce-
dures [26-28], we summarized condition burden by
applying preference weights to these functional difficulties

Table 1 2009-2010 National Survey of children with special health care needs

Respondent characteristics Screened Interviewed Completed p value U.S. 2010
% (N) % (N) % (N) Census, %
100 % (322,145) 100 % (38,034) 100 % (36,507) 100
Child age
3-5 (preschool) 19.6 % (63,161) 13.4 % (5086) 13.2 % (4824) 0.639 19.7
6-11 (elementary school) 41.3 % (133,100) 41.6 % (15,834) 41.6 % (15,201) 39.5
12-14 (middle school) 19.7 % (63,607) 21.9 % (8313) 21.9 % (7985) 19.9
15-17 (high school) 19.3 % (62,274) 23.1 % (8801) 23.3 % (8497) 20.8
Refused/not specified 0.0 (3) - - -
Median 10 11 11
Interquartile range 6-14 7-14 7-14
Sex
Male 51.4 % (165,554) 60.0 % (22,841) 60.1 % (21,946) 0.702 51.2
Female 48.2 % (155,282) 39.8 % (15,124) 39.9 % (14,561) 48.8
Refused/don’t know 0.4 % (1309) 0.2 % (69) - -
Race
White 69.3 % (223,202) 74.7 % (28,392) 75.0 % (27,382) 0.706 74.2
Black or African American 8.7 % (27,995) 10.1 % (3856) 10.1 % (3687) 12.6
Asian 1.6 % (5091) 0.9 % (343) 0.9 % (328) 0.8
American Indian or Alaska Native 1.4 % (4568) 1.2 % (443) 1.2 % (421) 4.8
Hawaiian or Pacific Islander 0.6 % (1847) 0.4 % (161) 0.4 % (154) 0.2
Other 11.9 % (38,247) 11.1 % (4220) 10.9 % (3966) 7.4
Refused/not specified 6.6 % (21,195) 1.6 % (619) 1.6 % (569) -
Ethnicity
Hispanic 12.8 % (41,103) 10.7 % (4080) 10.5 % (3838) 0.41 16.4
Non-hispanic 81.5 % (262,441) 88.0 % (33,485) 88.3 % (32,240) 83.6
Refused/not specified 5.8 % (18,601) 1.2 % (469) 1.2 % (429) -
Poverty level
0-100 12.4 % (39,966) 15.0 % (5691) 14.6 % (5342) 0.009 153
> 100-200 15.6 % (50,219) 17.3 % (6589) 17.3 % (6310) 19.1
> 200-300 14.7 % (47,198) 15.5 % (5909) 15.7 % (5716) 16.8
> 300400 % 12.6 % (40,643) 13.2 % (5013) 13.4 % (4875) 13.6
> 400 %+ 25.6 % (82,630) 294 % (11,179) 29.9 % (10,921) 35.2

Refused/not specified

19.1 % (61,489)

9.6 % (3653)

9.2 % (3343)

p values are a comparison between interview and completed groups
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and aggregating them. Taken from a previous study [23,]
the preference weights for functional difficulties were
estimated on a QALY scale based on paired comparison
responses, similar to a time trade-off task [29, 30]. An
example of a paired comparison question would ask,
“which do you prefer: a year with a little difficulty with
anxiety followed by 7 years with no health problems or a
year with a lot of difficulty with anxiety followed by
10 years with no health problems.” Questions such as these
are often used to elicit preference weights in the current
literature [23, 31, 32]. As shown in Table 2, preference
weights for the 14 functional difficulties measured on NS-
CSHCN ranged from 0.059 for a little difficulty seeing to
3.43 for a lot of chronic pain. The latter implies that US
respondents were indifferent between a loss of 3.43
QALYs as an adult and a year of suffering for a 10-year-
old child (i.e., 50 % prefer the loss of 3.43 QALYs and
50 % prefer the child health outcome).

Prevalence of a child health condition was defined as the
proportion of the population with a certain condition at a
particular time. The average QALY loss is estimated
overall (Table 2) and for each of the 20 conditions (Fig. 1).
Because the preference weights are an expression of US
adult values, “burden” in this paper is the amount of adult
QALY losses that US adults are willing to sacrifice to
prevent a child from experiencing the condition.

Statistical Analysis

All analyses in this paper are descriptive. To estimate the
prevalence of the 20 conditions and 14 functional difficulties,
we computed weighted tallies of these items, employing the
NS-CSHCN frequency weights, based on the inverse prob-
ability of the selection of the phone number that was called,
with small adjustments for issues such as multiple cell phone
lines, incomplete age-eligibility, and incomplete screener.

Results

Prevalence and Loss in QALYs of 14 Functional
Difficulties among CSHCN

Table 2 shows the unweighted and weighted prevalence of
functional difficulties as well as their value on a QALY
scale. A little trouble with breathing had the highest
prevalence (37.1 %), followed by a little trouble with
anxiety (28.9 %) and learning (27.9 %). A lot of trouble
with blood circulation had the lowest prevalence (0.9 %)
followed by a lot of trouble with hearing (1.5 %). The
supplemental appendix document displays the weighted
prevalence counts by condition. These results show that
CSHCN often suffer from multiple difficulties relating to a

Table 2 Functional difficulties: prevalence and loss in quality-adjusted life years (QALYs)

“The next questions are about ways [child’s name] might

Unweighted prevalence, %

Weighted Loss in QALYs?

experience difficulties due to [his/her] health. Would you say [he/ (#) prevalence, %
she] experiences a lot, a little, or no difficulty with...” - - -

Little Lot of Little Lot of Little Lot of

difficulty difficulty difficulty difficulty difficulty difficulty
Breathing or other respiratory problems 36.6 (13,373) 7.2 (2614) 37.1 9.1 0.160 0.771
Swallowing, digesting food, or metabolism 12.8 (4687) 3.8 (1393) 134 4.7 0.191 1.022
Blood circulation 4.6 (1689) 0.7 (273) 5.0 0.9 0.123 0.516
Repeated or chronic physical pain, including headaches 21.7 (7920) 6.0 (2192) 22.6 73 0.553 3.430
Seeing even when wearing glasses or contact lenses 10.9 (3971) 3.6 (1324) 119 4.2 0.059 0.359
Hearing even when using a hearing aid or other device 4.3 (1553) 1.2 (430) 4.3 1.5 0.116 0.413
Taking Care of self, such as eating, dressing or bathing 12.8 (4668) 5.1 (1875) 129 6.0 0.111 0.587
Coordination or moving around (examples provided) 13.6 (4973) 4.4 (1594) 134 4.9 0.088 0.417
Using his/her hands (examples provided) 10.7 (3913) 4.0 (1458) 10.8 44 0.065 0.346
Learning, understanding or paying attention 27.9 (10,169) 21.7 (7911) 279 23.7 0.167 0.950
Speaking, communicating, or being understood 19.3 (7063) 9.4 (3439) 204 11.0 0.197 0.931
Feeling anxious or depressed 29.1 (10,627) 13.2 (4829) 289 14.6 0.267 1.695
Behavior problems, such as acting-out, fighting, bullying or arguing 24.3 (8880) 13.3 (4849) 25.1 16.0 0.558 1.860
Making and keeping friends 19.2 (7007) 10.8 (3945) 19.8 11.8 0.270 0.632
Average QALY Loss* 1.82 2.03

? Average QALY loss is determined by multiplying the prevalence for each functional difficulty by its corresponding loss in QALYs and then

adding them
" Loss in QALYs are taken from a study by Ungar [22]
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variety of different activities in their daily life. The range
of difficulties varies highly with each diagnosed condition.
As expected, children diagnosed from asthma often suffer
from breathing problems. However, these children rarely
have to deal with coordination issues that plague those
diagnosed with cerebral palsy and muscular dystrophy.
Among CSHCN, the average loss was 2.03 QALYs. This
suggests that society would be willing to sacrifice 2 QALYs in
adulthood to prevent a child from having a year of functional
difficulties similar to a child with special health care needs. Of
this loss of 2 QALYss, 30 % was due to the prevalence of mild
difficulties (i.e., “alittle trouble”; 0.62 QALYSs) and 70 % is
due to severe difficulties (i.e., “a lot of trouble”; 1.41
QALYSs). The QALY burden reflects a combination of the
prevalence of a difficulty as well as its preference weight. For
example, “a lot of trouble” with seeing has the preference
weight of 0.359, but a relatively low prevalence of 4.2 %,
leading to the average QALY loss of .015 (0.359 x
0.042 = 0.015). The most burdensome functional difficulty
(i.e., prevalence x preference weight) was behavior (“alittle
trouble” 0.14 and “alot” 0.30 QALYs) followed by chronic
pain (0.13 and 0.25), anxiety (0.08 and 0.25) and learning
(0.05 and 0.23). The least burdensome difficulty (i.e., preva-
lence x preference weight) is hearing (0.005 and 0.006)
followed by blood circulation (0.006 and 0.005), seeing
(0.007 and 0.015) and use of hands (0.007 and 0.015).

Prevalence and Loss in QALYs of 20 Child Health
Conditions

Figure 1 shows the weighted prevalence and loss in QALY's

associated with the 20 child health conditions. The pattern
illustrates a negative correlation of .53 between prevalence
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and loss in QALYs, where the more prevalent conditions
have smaller losses, and the least prevalent conditions are
associated with greater losses. For example, allergies and
asthma are the most prevalent conditions and among the
smallest losses; muscular dystrophy is the least prevalent and
among the greatest losses. This is consistent with data from
the CDC’s 2012 National Health Interview Survey (NHIS),
which found asthma, allergies, and attention deficit hyper-
activity disorder (ADHD) to be among the more prevalent,
and muscular dystrophy among the least prevalent, condi-
tions found in US children in the general population [33].

Although a child with special health care needs has an
average of loss of 2.03 QALYs, only 38.4 % of children
have special health care needs. Among all children, these
20 health conditions impose a combined burden of 0.78
QALY (0.384 x 2.03 QALYs) from the perspective of US
adults. In other words, preventing these 20 conditions for
1 year among all children in the US is estimated to be
equivalent to the quality of life gain from improving adult
health by 0.78 QALYs. However, the benefits (0.78) are
not distributed equally across 20 conditions. Preventing the
top 5 most prevalent conditions make up over half of the
benefit (0.44): allergies (0.11), ADHD (0.09), delay (0.08),
asthma (0.08), and anxiety (0.08). Preventing the remain-
ing 15 conditions is equal to improving adult health by 0.34
QALYs (0.78-0.44).

Conclusions
This is the first study to examine the overall nonfinancial

population burden of child health conditions on a QALY
scale, a metric which is widely used in economic evaluation.
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We remind readers that this burden of disease analysis cap-
tures only the nonfinancial burden on the child; it does not
account for economic costs (e.g., medical care, lost pro-
ductivity), or burden on parents/caregivers (e.g., stress,
quality of life), or potentially reduced child life expectancy.
However, the results of this study provide insight into the
perspective of the general population regarding child health
conditions and the association between prevalence and
burden.

A major innovation of our results is that we have
combined preference weights on functional difficulties [23]
with national prevalence data captured in the NSCSHCN,
leading to aggregate population measures. Previous studies
have looked at either the valuation of child health out-
comes with no measurement of their population preva-
lence, such as vignettes of a single condition or health
problem [20, 21, 34]. The results in this paper can therefore
be used enhance existing data to make more informed
decisions about improving population health through pre-
vention or treatment. Researchers will be able to use these
results to compare cost per QALY saved between different
interventions to help reduce the burden of CSHCN. The
supplemental appendix may prove to be especially helpful
for individuals looking to prevent specific problems for one
condition. For instance, difficulties with chronic pain cur-
rently account for nearly a third of the QALY loss for
children with diabetes. A new treatment that would ease
the burden for those with chronic pain from a lot to a little
would save more than .37 QALYs (17 % of the total loss)
per child with a diagnosis of diabetes. A cost-effective
analysis could then be performed once researchers deter-
mine the costs and potential problems that could be pre-
vented or diminished by certain treatments.

The interpretation of the results must account for 2
different adult perspectives: adults with a CSHCN in the
household reporting on the child’s health and adults within
the general population expressing their preferences on
child functional difficulties. On the former, we believe that
adults are likely to be able to describe the 14 functional
difficulties and the 20 conditions well because the
NCSHCN is designed specifically for such measurement.
Indeed, adults responsible for their children’s care likely to
be the most knowledgeable respondents and can probably
provide superior data than the child or another adult (e.g.,
family physician) could in many cases.

Whether or not adults’ preferences over child health
outcomes should be used in economic models and medical
decision-making is unresolved in the literature [17, 35]. At
least three perspectives are potentially relevant: the child,
the parent, and society at large. The child and parent are
directly affected by the health problems and arguably have
unique insights into living with functional difficulties that
should be favored. However, children generally do not

make their own health care decisions, do not control the
resources associated with these decisions, and may also
lack the cognitive capacity to respond properly to valuation
and measurement studies. It is difficult to survey children
because developmental stage, cognitive ability, and inex-
perience make it problematic for them to complete pref-
erence elicitations tasks [21]. Thus, most of the literature
favors an adult perspective, even if preferences may differ.
For example, a study by Gerald et al. [36] showed that
parents’ and children’s scores on the Pediatric Asthma
Health Outcome Measure (PAHOM) differed significantly,
and that parent scores were more closely aligned with
physician ratings of how well the asthma was controlled.

At the present time, we are not aware of any study of
child preferences or valuations over these outcomes, so we
cannot compare how they may differ in this application.
Some literature has compared the preferences of parents to
all adults in society. Adults in the general population may
place a higher value on behavior and learning problems,
because of the potential gains for the community. How-
ever, it is possible that the values of the general population
are similar to those of parents. In one study [18], parents
were asked to value 3 of 29 health states common in
pediatric research, provided that their child did not have
these conditions. The results of that study were similar to
those of this study in that severe cerebral palsy and severe
mental retardation had the lowest utility values (i.e., were
considered most burdensome). Another study found that
the global burden of autism spectrum disorders was is the
leading cause of disability when prevalence was considered
[37].

The health preferences of children, parents, or survivors
of childhood diseases may differ from those of the US adult
population as a whole. This would be important if, for
instance, the results were to be used to help parents of
CSHCN decide how to focus limited resources in
addressing child functional difficulties in order to achieve
the maximum possible quality of life benefit; or, if two
alternative intervention programs were available, both with
outcomes data (measured by the 14 difficulties), and one
wanted to see which was more effective in meeting the
needs of parents, children, or survivors. Although we hope
to examine these preferences in future work, US adults are
the primary stakeholders (taxpayers) in resource allocation
decisions and economic evaluations at the broadest possi-
ble level, such as local, state, or national public health
programs. Alternatively, parents may be used as a proxy to
assess familial preferences; however, this complicates the
interpretation, particularly when outcomes relate to
domestic violence or when the household contains multiple
children.

Our study has several important limitations. The issues
of perspective and reporting by parents were discussed
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above, although these are not necessarily negatives. Sec-
ond, children may have multiple health conditions [38—40]
and children with a health condition often have multiple
functional limitations [41, 42]. For example, chronic
physical conditions have been shown to be a significant
risk factor for behavior problems [43], and ADHD is often
associated with anxiety/depression and problems with
usual activities [21]. This study did not separate the burden
of children with multiple conditions because of the high
number of possible interactions. Related to this, our
study—Ilike virtually HRQOL applications in health eco-
nomics—necessarily relies on the original valuation study
[23]. Those results not only directly affect our findings
here, they limit us in terms of multiple functional diffi-
culties, because they do not separately examine the inter-
action between difficulties (e.g., does the value of learning
problems decrease if the child is in severe pain?). Finally,
we did not conduct a multivariate analysis or other statis-
tical testing to try to isolate the relationship between the 20
health conditions and the responses to the 14 functional
difficulties. Given the extremely limited national preva-
lence and burden literature on CSHCN, we feel that a
descriptive analysis is most appropriate at this stage,
although additional analysis may be considered in future
research. Regardless of these limitations, the study
demonstrates the potential public health gains that may
result from helping CSHCN.
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