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Abstract

Objective—Children with special health care needs (CSHCN) are at risk for decreased
participation which can negatively impact their lives. The objectives of this study were to
document the presence of participation restrictions for CSHCN compared to other children and to
determine how personal and environmental factors are associated with participation restrictions for
CSHCN.

Methods—The 2007 National Survey of Children’s Health (NSCH) was analyzed to evaluate
two participation outcomes for children aged 6-17 years: school attendance and participation in
organized activities, and two participation outcomes for children aged 12-17 years: working for
pay and volunteering. Adjusted prevalences of participation restrictions were calculated for
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children with and without special health care needs. Logistic regression was used to identify
factors independently associated with participation restrictions for CSHCN.

Results—After adjustment for sociodemographic characteristics, a larger proportion of CSHCN
(27.9%) reported missing more than 5 days of school than other children (15.1%). In contrast, no
differences were found for participation in organized activities, working for pay or volunteering.
CSHCN with functional limitations were more likely to experience all four types of participation
restrictions compared to other CSHCN and non-CSHCN. For CSHCN, the odds of certain
participation restrictions were higher for those with functional limitations, in fair/poor health, with
depressed mood, living at or near the federal poverty level and living in homes not headed by two
parents.

Conclusions—CSHCN with functional limitations and those with worse health status are at
elevated risk of experiencing participation restrictions than other children. Social disadvantage
furthers the likelihood that CSHCN will experience participation restrictions.
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Children with special health care needs; participation; functional limitations; disability; poverty

INTRODUCTION

Children and youth with special health care needs (CSHCN) are those who have ‘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.’t Although
there is a broad spectrum of condition severity among CSHCN, these children are all at risk
for or have compromised functional status.2 One of the consequences of chronic health
conditions and compromised function is often restricted participation in educational and
social activities.2

Participation in these activities is the context in which children and youth make friends,
learn social skills and competencies, and develop their sense of purpose.>® Additionally,
participation in developmentally appropriate activities can enhance quality of life and, when
restricted, can negatively impact opportunities later in adulthood.” While both overall health
and functional status can greatly influence participation, neither are the direct causes of
restricted participation, per se. There is a dynamic interdependence between the person and
their environment that enables participation and 8 a multitude of personal factors and
characteristics of the social and physical environment, some of which may be amenable to
intervention, affect a child’s participation in life events.? Therefore, it is important to
evaluate the factors associated with participation among CSHCN to reduce their likelihood
of restricted participation.

The health services literature is replete with studies addressing participation restrictions for
children with specific disabilities;*19-18 however, these studies are not directly applicable to
CSHCN generally. CSHCN have a broad range of health conditions and consequences, but
might not be limited in their abilities to do the things that other children typically do.11:19
Additionally, no studies have examined the relationship between CSHCN status, health
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status and social characteristics to determine possible influences on participation. Measuring
factors that impact participation is an important first step in developing clinical interventions
and formulating policy recommendations to maximize participation by CSHCN. To
supplement the sparse health services literature related to participation for this population as
a whole, we sought to identify factors associated with participation restrictions. Our first
objective was to compare participation rates between CSHCN and non-CSHCN. Our second
objective was to evaluate the impact of health and functional status on participation rates
among CSHCN. Finally, we sought to identify personal and environmental factors that may
be amenable to intervention in order to guide the development and implementation of
practices and programs to maximizing participation for CSHCN.

Conceptual Framework and Model

For this study, we framed our investigation of participation and the contextual factors that
influence it based on the World Health Organization’s (WHO) International Classification of
Functioning, Disability and Health (ICF). The WHO defines three levels of functioning: the
body, the person, and the person within a social context.2320 Individuals with difficulties
related to body functioning have impairments; those with whole person level dysfunction
have activity restrictions; and individuals with difficulty functioning in society are
considered to have participation restrictions.2:3:9:20.21 Activities that are complex and require
societal involvement are considered participation activities.22 Using this definition of
participation, we identified four domains of participation using items from the National
Survey of Children’s Health (NSCH): school attendance, participation in organized
activities, working for pay and volunteering. These serve as our study outcomes, or
dependent variables. In the ICF, factors that affect participation can fall into 2 categories —
personal and environmental.23 These factors, or independent variables, can act as barriers or
facilitators to participation. 3:°

The selection of personal and environmental factors for our empirical analysis was guided
by the ICF and the ecological model of human development which highlights the role of
personal and environmental factors in the interaction between the child and their world.24
The ecological model nests the child in increasingly larger spheres of influence. 2° Using
this model, a child’s participation may be impacted by various factors, such as functional
limitations, as well as family resources, the accessibility of community activities, and social
norms. While not all potential influencing factors can be analyzed in a single study, the
ecological model provides a frame of reference for variable selection. An additional value of
this model for understanding participation in childhood is that it recognizes how the nexus of
personal and environmental factors can influence a child’s development and participation in
activities differently over time.24 For example, a child with cerebral palsy who is limited in
his/her ability to ambulate may be able to participate on a soccer team as a preschooler, but
develops a participation restriction when the skills required exceed his/her abilities and no
adaptive programs exist. For this child, it is the interaction with the environment that leads to
his/her participation restriction, not just the presence of his/her functional limitation. Using
the language of the ecological model, the community sphere may not have the resources to
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facilitate participation for this child. Covariates for these analyses were selected based on
relevance to both the ecological model previous findings in the disability literature that

examined demographic, health and social correlates of participation and social
engagement46.8.15.17,23,26,27

The data presented in this study are from the 2007 NSCH. This survey is a nationally
representative random-digit-dial telephone survey that uses the State and Local Area
Integrated Telephone Survey (SLAITS) mechanism and was conducted by the National
Center for Health Statistics at the Centers for Disease Control and Prevention (CDC)
between April 2007 and July 2008. The NSCH was designed and funded by the Maternal
and Child Health Bureau (MCHB) to provide national and state-specific prevalence
estimates of a variety of child health indicators for children aged 0-17 years. Interviews
were conducted in English, Spanish, and four Asian languages; all data are parent-reported28
For additional details regarding the survey administration, readers are advised to review the
methodology report published by the NCHS.28 The sample for this study was limited to
subjects aged 6-17 years because the participation questions were asked only of school aged
children. Our final sample size was 64,076 children. The National Center for Health
Statistics (NCHS) provided the survey weights to estimate population totals and account for
sample biases.28

Dependent Variables—To evaluate differences in participation, we identified two
domains for all school-aged children (ages 6-17 years) and two additional domains
exclusively for adolescents (ages 12-17 years). These four areas were broadly defined as (1)
school attendance, (2) participation in organized activities (3) working for pay, and (4)
volunteering. A restriction in school attendance was defined as whether or not a child had
missed more than 5 days of school due to illness or injury in the past twelve months. This
cut point represents a substantial participation restriction given that less than one-fifth of all
children miss that many days of school in a year.2% Restriction in participation in any
organized activity was determined by negative responses by the parent to all three questions
concerning participation in sports team or sports lessons, clubs or organizations, or any other
organized events or activities. For youth aged 12-17 years, parents were asked if their child
had earned money in the past week through any work including regular jobs, babysitting,
cutting grass, or other occasional work. Those reporting no paid work were classified as not
working. The question regarding volunteering was also limited to those aged 12-17 years
and assessed any involvement by the youth in community service or volunteer work at
school, church, or in the community in the past twelve months.

Independent Variables—The independent variables for these analyses were selected
based on the ICF, the ecological model and previous disability research, as well as the
authors’ hypotheses. We were particularly interested in the relationship between health and
functioning and participation, as well as the family and community factors that may
influence participation. The presence of a special health care need (SHCN) and the presence
of a functional limitation among those with CSHCN were the primary covariates of interest.
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Special health care needs were identified using the CSHCN Screener.30 Children qualify as
having a SHCN if they have a health condition that has lasted or is expected to last at least
12 months and is associated with one of five consequences: 1) needing or using medicine
prescribed by a doctor; 2) needing or using more medical care, mental health or education
services than typical children do; 3) being limited or prevented in any way in their ability to
do the things that most children of the same age can do; 4) needing or using special
therapies, such as physical, occupational, or speech therapy; and/or, 5) needing or using
treatment or counseling for an ongoing emotional, behavioral or developmental
condition.28:30 We used item 3 from the Screener to identify children with functional
limitations; thus CSHCN who are limited or prevented in any way in their ability to do the
things that most children of same age can do due to a condition that has lasted or is expected
to last at least 12 months are considered to have functional limitations. CSHCN with
functional limitations may also qualify on any of the other 4 criteria. Other
sociodemographic and health-related factors that have been shown to be associated with
either special health care needs or participation limitations included the child’s age, sex,
race/ethnicity, poverty status as measured by the Federal Poverty Level (FPL), region,
perceived neighborhood safety, reported health status, presence of depressive symptoms, and
family structure. We classified neighborhoods as safe if the survey respondent reported that
their neighborhood was usually or always safe for children. Depressive symptoms were
identified by parent report that their child was “unhappy, sad, or depressed” and diagnosis by
a health care provider was not required for this covariate. Family structure was coded as
two-parent biological or adoptive, two-parent step, single mother, and other.

The Chi-square (y2) statistic was used to test the overall associations between the presence
of a SHCN and among the subset of CSHCN with functional limitations and each of the four
participation outcomes. For school attendance, the percentage of CSHCN missing more than
5 days of school was calculated by the cumulative presence of the following risk factors —
presence of a functional limitation, not being in excellent or very good health, and living
below 200% of the FPL. The sociodemographic and health-related variables included in the
multivariate models were selected based on the significance of their bivariate associations
with our outcomes. Logistic regression was then used to ascertain the independent effects of
the contextual variables of interest on participation. Only factors significant at the p < 0.05
level in the bivariate analysis were included in the final regressions. We used the multiple
imputation files provided by the National Center for Health Statistics for the missing income
data. Analyses were conducted using SAS-callable SUDAAN 9.1 in order to account for the
complex sampling design of the NSCH (Research Triangle Institute, Research Triangle Park,
NC). The PREDMARG option in SUDAAN was used in the logistic regression procedure to
calculate mean predicted marginals which provided the adjusted estimates of participation
by SHCN status and functional limitation status after adjusting for possible confounders.
Analysis used weighted data, with standard errors adjusted for the complex, multistage
sample design.

This study was deemed Exempt by the University of California San Francisco’s Committee
on Human Research.

Acad Pediatr. Author manuscript; available in PMC 2016 August 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Houtrow et al. Page 6

RESULTS

The demographic characteristics of the study population are presented in Table 1. Boys are
overrepresented among CSHCN, as are children living in households with incomes below
100% of the FPL.

Our first objective was to compare participation rates for CSCHN and non-CSHCN. As
shown in Table 2, in the unadjusted analyses, CSHCN more commonly missed more than 5
days of school and fewer CSHCN participated in organized activities or volunteered. After
adjustment for personal and environmental factors, higher percentages of CSHCN missed
more than a week of school (27.9% vs. 15.1%) than non-CSHCN but there were no
statistically significant differences in participation in organized activities, working for pay or
volunteering.

As shown in Table 2, CSHCN with functional limitations more commonly experienced
participation restrictions than other CSHCN and non-CSHCN. After adjustment, 25.4% of
CSHCN without limitations missed more than 5 days of school compared to 37.6% of
CSHCN with functional limitations. While 18.9% of nhon-CSHCN and 19.3% of CSHCN
without functional limitations did not participate in organized activities, substantially more
(25.0%) of CSHCN with limitations had this participation restriction. A similar pattern was
observed for engaging in paid work and volunteer activities. While 64.3% of non-CSHCN
and 62.1% of CSHCN without limitations did not work for pay, significantly more CSHCN
with functional limitations did not (73.0%). Similar proportions of children with and without
SHCN reported not volunteering (21.5% and 21.6%, respectively) compared to 28.3% of
CSHCN with limitations.

Our second objective was to evaluate the relationship between SHCN and health status. To
do so, participation was stratified by reported health status and presence of functional
limitations. As shown in Table 3, CSHCN with functional limitations were more likely to
experience participation restrictions than other CSHCN for all measures of participation
even when health status was taken into account. For example, nearly twice as many CSHCN
with functional limitations who were in excellent/very good health (28.7%) reported not
being involved in organized activities compared to other CSHCN in excellent/very good
health (15.2%). For both CSHCN with functional limitations and CSHCN without
limitations, health status was also found to be associated with participation restrictions. An
incremental relationship exists for all measures of participation (except school attendance
for CSHCN without limitations) such that CSHCN in fair/poor health had more participation
restrictions than CSHCN in good health and CSHCN in good health had more restrictions
than CSHCN in excellent/very good health. Notably, the relationship between poorer health
status and participation was more pronounced for the non-mandated forms of participation
(organized activities, working for pay and volunteering) than school attendance. For
example, 15.2% of CSHCN without functional limitations in excellent/very good health did
not participate in organized activities in comparison to 51.9% of those in fair/poor health.
Similarly, among CSHCN with limitations, 28.7% in excellent/very good health did not
participate in organized activities compared to 45.4% in fair/poor health. The most marked
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participation restriction was among CSHCN with functional limitations in fair/poor health,
of whom 91.2% did not work for pay.

To further address school attendance (a mandated participation activity), we calculated the
percent of CSHCN who missed more than 5 days of school by number of risk factors
(having a functional limitation, not being in very good or excellent health, and living below
200% of the FPL) (Table 4). More than 21% of CSHCN with none of the 3 risk factors
missed more than 5 days of school compared to 14.3% of hon-CSHCN who missed more
than 5 days. As the number of risk factors increased, the percentage of CSHCN who were
reported to miss more than 5 days of school increased: 32.1% of CSHCN with one risk
factor missed more than 5 days, compared to 40.9% of CSHCN with 2 risk factors and
59.0% of CSHCN with all 3 risk factors.

Our final objective was to identify personal and environmental mediators of participation.
We used logistic regression to identify factors independently associated with participation.
Adjusted odds for each of the four types of participation for CSHCN are presented in Table
5. The presence of functional limitations was independently associated with increased odds
of participation restrictions for all 4 of the participation outcomes. Similarly, the odds of
school, organized activities and working for pay participation restrictions were higher when
the child’s health status was deemed fair/poor. For example, when compared to CSHCN in
excellent or very good health, the adjusted odds of being limited in the ability to participate
in organized activities among CSHCN in fair/poor health were 2.28 compared to 1.41 for
those in good health.

There were also several non-health related factors that were statistically associated with
participation. Male gender was associated with decreased odds of missing school (0.71) and
increased odds (1.55) of not volunteering. Those classified as Hispanic or Black had
decreased odds of missed school compared to Whites. Conversely, Hispanics had increased
odds of not participating in organized activities, AOR=1.60. No racial differences were
noted for working for pay or volunteering. Poverty status was associated with restrictions in
all types of participation such that children living in or near poverty had increased odds of
participation restrictions. This finding was most pronounced for participation in organized
activities. Compared to CSHCN living above 400% of the FPL, the adjusted odds of having
an organized activity participation restriction were 5.11for those living below the FPL and
3.05 for those living between 100-199% of the FPL. Region of the country was not
associated with any participation outcomes in the adjusted analyses. CSHCN with frequent
depressive symptoms had higher odds of participation restrictions in organized activities
(AOR=2.81) and volunteering (AOR=1.65). Family structure was also associated with
participation restrictions. Compared to having two biological/adoptive parents, children
living with single mothers had increased odds for restrictions in organized activities (1.38)
and volunteering (1.47). Similarly, children living in step-families had participation
restrictions in organized activities (1.89) and volunteering (2.64).
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DISCUSSION

This paper describes participation outcomes for CSHCN compared to children without
SHCN and delineates factors associated with participation restrictions for CSHCN including
health and functional status. As expected, CSHCN experienced greater school attendance
restrictions than other children. School attendance was more commonly restricted among
CSHCN with the additional risk factors of living in or near poverty, not being in very good
or excellent health, and having a functional limitation. Over 50% of CSHCN with all three
risk factors missed more than a week of school per year. On a positive note, we found no
differences between CSHCN and other children for the other 3 measures of participation.
This indicates that, in general, CSHCN are keeping up with their peers in terms of
participating in organized activities, working for pay and volunteering. Although, among
CSHCN, reported health status was strongly associated with participation outcomes. In
addition, when the subset of CSHCN with functional limitations was considered, the
participation restrictions were substantial. These results suggest that participation may be
fostered by maximizing health and function through focused medical interventions and
providing accommodations. Existing legal mechanisms may be leveraged to enhance
participation for CSHCN with functional limitations who may experience social or
environmental barriers to participation.1®:31:32 |f the environment and social worlds of
children are accommodating, and children receive adequate health care to address their
chronic health conditions, the strong links between functional status, health status and
participation restrictions may be broken.

The existing literature regarding participation for children with disabilities indicates that
these children are at risk for participation restrictions due to a multitude of factors that can
act as barriers.6:26:33-35 Oyr study is the first to examine barriers to participation in life
activities for all CSHCN. Our findings show that participation restrictions are mediated by
personal and environmental factors, some of which may be amenable to intervention.® We
found that personal factors, including reported health status, the presence of functional
limitations and depressed mood, were associated with participation restrictions. Similar to
studies for children with disabilities, 1427 we also found that family-level (environmental)
factors, including family structure and poverty status were associated with participation
restrictions. Poverty is associated with a host of negative consequences for children,
including poor health outcomes.36:37 There is strong evidence that poverty negatively affects
participation in key developmental activities in childhood as well as outcomes later in life.10
Our results showing reduced participation among CSHCN living in poverty is well-aligned
with negative outcomes identified by other researchers.10:36:376 All of these factors, which
may be amenable to intervention directly through health and social policies to maximize
health, deserve attention to diminish the impacts of functional limitations and support
families in need.

Our research and the research of others points the need to support mechanisms that address
the health and well-being of CSHCN, as well as those mechanisms that mitigate social
disadvantage and optimize the life chances of CSHCN and their families.33:34 Applying the
ADA and IDEA to address barriers in the built and social environment may mitigate the
influence of functional limitations on participation because even with optimal clinical care,

Acad Pediatr. Author manuscript; available in PMC 2016 August 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Houtrow et al.

Limitations

Page 9

CSHCN with functional limitations still face hurdles to participation.33:38:39 Additionally,
policies and activities that support the MCHB’s community-based system of services for

CSHCN can improve health and related outcomes for children,*? and thus may positively
impact participation.

Pediatric practices and other community providers could potentially influence participation
outcomes through the delivery of care in a medical home which is designed to provide
family-centered care, care coordination, and improved access to community
supports.2”41-44 This may be especially beneficial for CSHCN with functional limitations
because they less frequently receive care in a medical compared to other CSHCN.#® Within
provider—family encounters, pediatricians and other health care professionals may impact
participation by directly addressing the health and functional status of CSHCN through the
delivery of comprehensive health care and by providing access to community resources.33:46
Furthermore, by directly addressing participation in clinical encounters, providers could
encourage participation and help address barriers to participation when they are identified.

This study has notable limitations. First, the NSCH is a cross-sectional study which does not
allow for the establishment of a causal relationship between the contextual factors and our
participation outcomes. There also may be causal feedback loops that we cannot detect; for
example, depressed mood might be a cause of participation restrictions, vice versa or both.
Second, while the selection of independent variables was guided by theory and past
research, we were limited to variables available in the NSCH data set. Other unmeasured
personal and environmental variables, including social attitudes and barriers related to the
built environment, also influence participation. Furthermore, three of our participation
outcomes are voluntary. This means that personal, family and cultural factors may heavily
influence participation. Lastly, our measures of health status and functional limitations are
subjective and do not allow for a detailed assessment of chronic health conditions, specific
types of disability, or existing accommodations. Although we were not able to assess
participation of children with specific chronic conditions and different types of disabilities,
we note that the non-categorical approach used by the CSHCN Screener identifies children
across the range of diverse childhood chronic conditions, disabilities and special needs,
allowing a comprehensive assessment of health issues and provides a robust assessment of
outcomes.

Conclusions

This research demonstrates that the presence of a SHCN, per se, does not necessarily limit a
child’s ability to participate in key developmentally appropriate social activities. Rather, it is
health status and presence of functional limitations that impact the ability of CSHCN to
participate. It also shows that socioeconomic and demographic factors may either impede or
enhance participation for CSHCN. While this study cannot elucidate the underlying
etiologies of participation restrictions, many important factors were found to be associated
with limited participation including poverty status. Addressing the factors amenable to
intervention by child health care professionals in the medical home and the broader health
care system, as well as through social and public policy may lead to improved participation
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for CSHCN. As participation is a vital part of social life and development, it is of utmost
importance to eliminate barriers to successful participation for CSHCN.
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