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Abstract School success predicts many pathways for
health and well-being across the life span. Factors pro-

moting or potentially impeding school success are critical

to understand for all children and for children with special
health care needs (CSHCN), whose life course trajectories

are already impacted by their chronic health problems. The

2007 National Survey of Children’s Health was used (1) to
estimate national and state prevalence and within and

across states disparities in factors promoting school success

(engagement, participation, safety) or potentially impeding

success (missing school, grade repetition, school identified
problems) for all children and CSHCN and (2) to evaluate

associations with CSHCN service need complexity and

presence of emotional, behavioral or developmental prob-
lems (EBD) as well as with school case management pol-

icies in states. Among school age children, 60 %

experienced all three factors promoting school success
(49.3–73.8 % across states), dropping to 51.3 % for

CSHCN (39.4–64.7 % across states) and to 36.2 % for the

40 % of all CSHCN who have both more complex service
needs and EBD. CSHCN were more likely to experience

factors potentially impeding school success. After

accounting for child factors, CSHCN living in states
requiring case management in schools for children with

disabilities were less likely to experience grade repetition

(OR 0.65). Within-state disparities between non-CSHCN
and CSHCN varied across states. Threats to school success

for US children are pervasive and are especially pro-

nounced for CSHCN with more complex needs and EBD.
Findings support broad, non-condition specific efforts to

promote school success for CSHCN and consideration of
state school policies, such as case management.
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Introduction

School and its ancillary network of peer relationships,

interactions with teachers and staff, and social activities,

occupy a large portion of children’s lives. Within this
social environment, education inculcates knowledge and

intellectual skills, while molding attitudes and behaviors

that influence health. The assessment of school success
commonly focuses on the lagging indicators of attendance,

grades, and standardized achievement test scores. How-

ever, school success also involves development of chil-
dren’s sense of competence and social belongingness

which, when achieved, facilitate school engagement and

the motivation to learn, which are leading indicators of
academic performance [1].

Engaged and motivated students exhibit more achieve-

ment-oriented behaviors (e.g., effort and participation) and
are less likely to behave in ways that undermine their school

success (i.e., inattentive or aggressive behavior) [2, 3]. In
addition, school attendance and participation in the school

social environment and extracurricular activities are both

essential and predictive of enhanced peer relationships and
overall school success [4, 5]. If needs for participation are

unmet, children may feel socially isolated from peers and

the school community [1]. Over time, these conditions may
operate in combination with the many other challenges

associated with development and having a chronic disorder,

thereby increasing risk for skills deficits, student disen-
gagement, and ultimately school failure for the increasing

proportion of children with such problems [6].

Chronic health conditions for which children require
special health care services in childhood present challenges

to school success by directly affecting a child’s potential

learning capabilities, their engagement in the learning
process, and their desire to learn [7]. Given that school

success predicts so many future pathways for health and

well-being across the life course [8], it is essential to
identify and evaluate factors that promote or potentially

impede its attainment for all children and children with

special health care needs (CSHCN). School and health-
care professionals agree that health and education are

dynamically intertwined for children [9–11]. However, the

empirical evidence supporting a relationship between
chronic conditions, special health care needs and factors

promoting or impeding positive school outcomes is mixed.

Asthma [12–15] and obesity [16, 17] do not appear to be
associated with academic performance, whereas children

with attention deficit hyperactivity disorder (ADHD) do

more poorly on standardized testing and receive lower
grades than those without ADHD [18, 19]. Children with

emotional and behavioral issues are often most likely to

have challenges succeeding in school [20].

CSHCN vary widely in the burden and complexity of

their health care needs [21]. Complexity of need influences
the amount and type of health care and educational support

service requirements, which affects school experience and

success in different ways. For example, those whose con-
ditions are managed primarily with prescription medication

differ from children whose conditions additionally require

above routine use of other types of health and educational
services, or who have more serious functional impairments

[22]. CSHCN status and complexity of needs are likely to
impact school success for children with chronic conditions,

though there are few data describing these challenges in the

population.
Case management for children with chronic conditions

in the school setting has been shown to be effective in

improving the quality of life for children with disabilities
by increasing their readiness to learn, their classroom

participation and their grades [23, 24]. Many states require

case management for children with chronic conditions or
disabilities in the educational setting. The specific

requirements for state mandated case management for

students with disabilities varies across states and by indi-
vidual school districts but is generally expected to include

elements to ensure that school health officials, parents, and

primary care physicians are part of a team which prepares
students to be ready to learn and achieve in the school

setting [23, 25]. The impact of state policies to require case

management on population-based prevalence of school
success factors such as having to repeat a grade has not

been evaluated.

The purpose of this manuscript is to present nationally
representative statistics on factors promoting or potentially

impeding school success and to examine the impact of a

child’s special health care needs on these outcomes. First,
we estimate the prevalence of school success factors

nationally and across states for all children and CSHCN.

Second, we examine at the individual child level whether
CSHCN differ substantially from non-CSHCN on leading

and lagging school success factors after adjustment for

other factors and whether further variation is observed
according to the presence of one or more emotional,

behavioral or developmental problems and/or the com-

plexity of service needs among CSHCN. Third, as a
beginning for evaluating whether state school health-rela-

ted policies are independently associated with a child’s

probability of experiencing school success factors, we test
the hypotheses that the probability of repeating a grade in

school (1) varies across states after accounting for differ-

ences across states in children’s CSHCN and socioeco-
nomic status and (2) is positively impacted if a state has a

policy to provide school-based case management services

for children with disabilities.
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Methods

Data Source and Study Sample

The data used for this study were from the 2007 National
Survey of Children’s Health (NSCH) [26, 27], which is

described elsewhere in this special issue of the journal [28].

Analyses were restricted to children age 6–17 years old
currently enrolled in school (home, public or private).

Child level variables included: age (6–10, 11–14 and

15–17; categorized to align with grade level), gender, race/
ethnicity (White–non-Hispanic, Hispanic with English

primary household language, Hispanic with non-English

primary household language, African American–non-His-
panic and multi/other race-non-Hispanic); household

income based on federal poverty level (FPL) status

(0–99 % FPL, 100–199 % FPL, 200–399 % FPL and
400 % or greater FPL); and the insurance type (public or

private sector) and adequacy of child’s current insurance

(insurance meets child’s needs, has reasonable out of
pocket expenses, and allows child to see needed providers).

Children with Special Health Care Needs

Children with special health care needs were identified

using the standardized CSHCN Screener [29]. Two mea-
sures of complexity were developed: (1) whether CSHCN

whose service needs go beyond the need or use of pre-
scription medication management and also involve above

routine and/or specialized services [22] and (2) whether

children currently experience one of seven emotional,
behavioral or developmental (EBD) problems or conditions

assessed in the NSCH (ADHD/ADD, depression, anxiety,

conduct or behavioral problems, autism spectrum disorder,
developmental delay, Tourette syndrome) [26, 27].

School Success Factors

Three dichotomous outcome variables assessed factors

promoting school success: whether the child/youth is usu-
ally or always engaged in school behaviorally (does all

required homework) and cognitively (cares about doing

well in school); participates in sport, volunteer or other
activities outside of school; and, usually or always feels

safe at school. A summary measure of promoting factors

was calculated (engaged, participates and feels safe).
Three factors that may potentially impede school suc-

cess were evaluated as dichotomous outcome variables:

missed more than 2 weeks (11 or more days) of school in
the past year; has repeated any grade since beginning

kindergarten; and has school problems which resulted in 3

or more school calls home due to problems in school in the
past year. Cut-points for missing school (11? days) and

calls home (3?) represent 2–3 times the average number

for all children and were selected to differentiate among
CSHCN analytic subgroups and reflect research on the

impact on test scores, grade repetition and other school

outcomes [5, 30].

State-Level Variables

A state-level school-based case management policy vari-

able was constructed from the 2006 School Health Policy
and Program Study survey, respondents to which were state

education agency personnel in all 50 states plus the District

of Columbia [31]. The survey item used was: ‘‘Has your
state adopted a policy stating that districts or schools will

provide case management for students with disabilities

when needed?’’ This survey item asked only about a state
requirement for provision of case management services,

but did not include state-level details of services required.

Twenty-six states indicated the presence of such a policy in
their state (DC, HI, ID, IL, IN, KY, MD, ME, MI, MN,

MO, MS, NJ, NM, NV, NY, OH, OR, SD,TN, UT, VA,

VT, WA, WV, WY). Two other state-level variables were
constructed: (1) proportion of CSHCN in a state who have

more (versus less) complex service needs (60.8 % all

CSHCN; ranges from 52.1 to 76.6 % of CSHCN across
states) and (2) proportion of CSHCN in a state who have

more complex service needs and also have one or more

emotional, behavioral or developmental problems (39.3 %
all CSHCN; ranges from 28.8 to 48.6 % of CSHCN across

states).

Analytic Methods

National and state-level prevalence rates for each pro-
moting or potentially impeding factor were calculated for

all children and sub-groups of children. Variations between

non-CSHCN and CSHCN and subgroups across states were
represented by calculating a disparity index constructed by

dividing prevalence rates to obtain a rate ratio of less than

or greater than 1 [32]. Logistic regression analysis was
employed to assess associations between school success

factors and the presence, complexity and type of special

health care need a child has, using non-CSHCN without
EBD as the reference category and controlling for child’s

age, sex, race/ethnicity, household income, insurance type

and insurance adequacy.
Two multi-level logistic regression models (MLM) were

fit to evaluate the chances of grade repetition among

CSHCN. MLM analyses were restricted to the grade rep-
etition outcome variable due to limitations in both space

and availability of valid and standardized state level policy

variables for other outcomes. The two MLM models con-
ducted assessed associations between repeating a grade in
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school and individual child and family characteristics

(level 1), noted by the Adjusted Odds Ratio [AOR], esti-
mated variations across states in these associations (level

1), noted by the Median Odds Ratio [MOR] statistic and

evaluated whether states have a school policy requiring
case management for children with disabilities, noted by

state-level odds ratio [OR] (level 2). The first MLM addi-

tionally included as a level 2 variable the proportion of
CSHCN with more complex needs and the second model

included the proportion of CSHCN with more complex
needs and EBD problems. Multilevel analyses used

MLwiN version 2.22 [33–35]. All other analyses used

SPSS’s Complex Sample Module V 18.0. All statistical
analyses included an adjustment to standard errors to

account for weighting, clustering, stratification, and

increased variability that result from the NSCH’s complex
sampling design.

Results

Characteristics of the Study Population

The demographic characteristics of the population

(n = 63,843; weighted estimate 49.08 million) are given in
Table 1. The age distribution of the 22.9 % of all school-

age children with special health care needs does not differ

substantially from non-CSHCN. However, CSHCN are
significantly more likely to be male and publicly insured.

Compared to all children, the 13.5 % of school age chil-

dren with emotional, behavioral or developmental prob-
lems (EBD) are more likely to be older (15–17 years),

male, publicly insured, and living below the federal pov-

erty level. All CSHCN and especially CSHCN who also
experience EBD are less likely to have adequate health

insurance (Table 1).

Prevalence, State Variations and CSHCN Disparities

in School Success Factors

Promoting Factors: Engagement, Participation, Feels Safe
at School

Approximately 60 % of all school age children and half of

all CSHCN (51.3 %) experienced all three factors pro-

moting school success. For all children, prevalence of
school engagement, participation in activities and feeling

safe at school ranged from 49.3 to 73.8 % across states

(including District of Columbia). Prevalence of CSHCN
experiencing all of the promoting factors ranged from 39.4

to 64.7 % across states (Table 2). Children with EBD were

less likely to experience all of the promoting factors
(engaged, participates, feels safe), regardless of their

CSHCN status (Table 3). The 40 % of CSHCN with more

complex needs and EBD were least likely to do so (36.2 %;
AOR 0.35). Compared to non-CSHCN without EBD and

after adjustment for child characteristics, the lower preva-

lence of promoting factors remained statistically significant
for all CSHCN subgroups, except for CSHCN with less

complex needs and no EBD.

As shown in Table 2, a 1.22 fold difference between non-
CSHCN and CSHCN was observed nationally in the preva-

lence experiencing all three promoting factors (62.8 vs.
51.3). Across states, this CSHCN status disparity ratio varied

from a low of 0.98 (no difference) to a 1.67 fold difference.

Within state differences between non-CSHCN and CSHCN
were statistically significant for 38 states. Differentials in

disparities across states were most pronounced when com-

paring the 74.2 % of all school age children who were non-
CSHCN with no EBD to the 9.0 % of all school age children

who are CSHCN with both more complex service needs and

EBD. Figure 1 illustrates the variation across states in
within-state disparities between these two groups (1.22–2.94

range in rate ratios). For all but three states, within state

differences were statistically significant (p \ 0.05). See the
technical appendix for state by state prevalence, disparity

ratios and results of statistical tests comparing the signifi-

cance of differences between groups for each state.

Potentially Impeding Factors: Missed School, Grade
Repetition, School Calls Due to Problems

As expected, CSHCN were more likely than non-CSHCN

to miss more than 11 days of school (13.6 vs. 3.5 %),
repeat a grade in school (18.3 vs. 8.2 %) and to have had

repeated school calls home due to problems (27.1 vs.

7.7 %) (Table 2). More revealing are findings that CSHCN
with more complex service needs were similarly likely to

miss 2 or more weeks of school regardless of their EBD

status and non-CSHCN with EBD problems were equally
likely to miss school as CSHCN with EBD problems and

less complex service needs (9.1 % each) (Table 3).

Regardless of their CSHCN status, children with EBD
problems were more likely to have repeated a grade(s) and

have three or more calls home due to school identified

problems. However, CSHCN with EBD and more complex
service needs were still much more likely to have repeated

calls home due to problems (50 %). As shown in Table 3,

comparisons between non-CSHCN without EBD problems
and CSHCN subgroups remained statistically significant

after adjustment for family and child characteristics for all

but CSHCN with less complex needs and no EBD for the
‘‘calls home’’ and ‘‘grade repetition’’ measures.

Substantial variations across states were observed in the

prevalence of factors potentially impeding school success
for both CSHCN and non-CSHCN. These were greatest for
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grade repetition, where a 15.9-fold difference across states

was observed for CSHCN and 12.7 fold difference for non-
CSHCN (measured as the ratio between the highest and

lowest prevalence). When comparing CSHCN to non-

CSHCN, nationally, a 2.23 fold difference in prevalence
was observed. Across states, the CSHCN versus non-

CSHCN prevalence ratio varied from a 1.33-fold to a 3.91-

fold difference for grade repetition and between group
differences in prevalence were statistically significant for

37 states. The technical appendix includes state by state
prevalence rates for CSHCN and non-CSHCN, disparity

ratios and results of statistical tests comparing the signifi-

cance of differences for each state.

CSHCN and State Policy Associations with Grade

Repetition

Across state variation in the prevalence of CSHCN who

experienced grade repetition (2.5–39.7 %) was statistically
significant (p \ 0.001; ICC = 0.070; MOR = 1.61). Var-

iance was reduced by 38.9 % when child-level character-

istics (age, sex, race/ethnicity, household income, EBD &
CSHCN service need complexity and insurance type and

adequacy) were accounted for. As presented in Fig. 2,

CSHCN with more complex service needs and EBD
problems had nearly 5 times greater adjusted odds (AOR:

4.96) of repeating a grade compared to CSHCN with less

complex needs and no EBD. This effect also varied

significantly across states (MOR: 1.30). CSHCN who lived

in states with a school policy requiring case management
for students with disabilities had significantly lower odds of

repeating a grade (OR = 0.65; p = 0.001) compared to

CSHCN who did not, even after controlling for child-level
characteristics and either (a) the proportion of CSHCN in

the state or (b) the proportion of CSHCN in the state with

more complex needs and EBD problems. The ORs were the
same for both sets of controls. Variance was reduced by

61 % when both child variables and the state-level policy
variable were accounted for. See the technical appendix for

results of multilevel regression analyses.

Discussion

With 40 % of all children and half of CSHCN failing to

experience the low threshold measure of factors promoting

school success (engaged, participates, feels safe), we con-
clude that threats to school success for US children, and

especially CSHCN, are pervasive. Particularly at risk are

the 9 % of all children who are CSHCN with both more
complex service needs and EBD. We find that CSHCN and

EBD are inextricably intertwined with respect to factors

promoting or potentially impeding school success. Some
children with EBD problems are expected to not qualify as

having a special health care need, for reasons of the nature,

frequency, severity or persistence of symptoms that may

Table 2 National and across state prevalence of promoting or potentially impeding school success factors: by CSHCN status

Factors promoting or potentially impeding
school success

All children age 6–17
enrolled in school
n = 63,843

CSHCN
(22.9 % of total)
n = 14,989

Non-CSHCN
(77.1 % of total)
n = 48,854

Prevalence
(%)

Prevalence
range
across
states (%)

Prevalence
(%)

Prevalence
range across
states (%)

Prevalence
(%)

Prevalence
range across
states (%)

Engaged: usually or always engaged in school* 80.5 75.3–86.1 69.7 59.4–77.3 83.7 78.5–91.1

Participates: participates in any type of sport,
volunteer or other activity outside of school*

80.8 73.3–90.5 77.3 68.2–89.9 81.8 73.9–91.3

Feels safe: usually or always feels safe at school 89.6 77.8–97.1 88.8 69.5–96.8 89.8 80.3–98.0

Promoting factors summary: engaged in school,
participates in activities and usually/always
feels safe at school*,a

60.2 49.3–73.8 51.3 39.4–64.7 62.8 51.5–80.5

Missed school: missed 11 or more days of
school,
past year*

5.8 3.3–9.8 13.6 6.0–26.5 3.5 1.8–5.7

Grade repetition: repeated at least 1 grade since
kindergarten*,a

10.5 1.8–25.3 18.3 2.5–39.7 8.2 1.6–20.3

Repeated school calls home due to problems: 3?
calls in past year*

12.1 7.1–22.2 27.1 17.7–38.6 7.7 3.0–18.1

* Differences between non-CSHCN and CSHCN are statistically significant at a 0.05 level of significance
a See the technical appendix for state by state findings for these variables and results of statistical tests comparing CSHCN and non-CSHCN
within each state
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fall below a diagnostic or indicated treatment threshold.

Nonetheless, non-CSHCN with EBD are a critical, albeit

small (2.9 %) group of children requiring early identifica-
tion and inclusion in efforts to facilitate promoting factors

and attenuate impeding factors to school success.

In addition to EBD problems, variations in school suc-
cess factors are likely to exist for other specific health

condition(s) children have. Yet, it is critical to note that
few CSHCN have only one type of health condition (e.g.

83.1 % of CSHCN with EBD have other conditions

assessed in the NSCH) and there is substantial variation in
need and functioning even among children with similar

condition profiles. Also, while varying in intensity and

manifestation, the nature of many of the underlying risks to
school success CSHCN face are likely to be common.

These observations support broad-based, non-condition

specific efforts by states.
Findings suggest a protective effect of state-level school

policies requiring case management for children with

disabilities and support enhanced collaboration between

healthcare and education in promoting school success

among CSHCN. While it was beyond the scope of this
study to evaluate the effect of state policies on each school

success factor, findings from grade repetition analyses as

well as those demonstrating across state variations in
within-state disparities between CSHCN and non-CSHCN

encourage further research to do so.
School success factor variables available in the NSCH

are indicative of school success protective and risk factors.

However, they do not directly measure test scores or
longer-term school outcomes. In addition, some are more

crude than ideal. For instance, the longer-term impact of

grade repetition likely varies by a child’s grade in school.
Yet, such information was not available for inclusion in

analyses.

Findings suggest numerous hypotheses for future
research and confirm the value of the NSCH as a critical

data source for understanding the interrelated effects of

Table 3 National prevalence and adjusted odds ratios of promoting or potentially impeding school success factors: by CSHCN status, presence
of emotional, behavioral or developmental problems (EBD) and service need complexity for CSHCN

Factors promoting or potentially
impeding school success

Children with emotional, behavioral
or developmental problems

Children without emotional, behavioral
or developmental problems

CSHCN: More
complex needs

CSHCN: Less
complex needs

Non-
CSHCN

CSHCN: More
complex needs

CSHCN: Less
complex needs

Non-
CSHCN

All children 9.0 %

n = 5,662

1.7 %

n = 1,276

2.9 %

n = 1,729

5.0 %

n = 3,195

7.3 %

n = 4,854

74.2 %

n = 47,120

Engaged: usually or always
engaged in school

52.8 %

AOR: 0.25s

64.3

AOR: 0.37s

55.7 %

AOR: 0.27s

78.4 %

AOR: 0.71s

85.8 %

AOR: 1.01ns

84.8 %

Ref: 1.00

Participates: participates in any
type of sport, volunteer or other
activity outside of school

70.9 %

AOR: 0.53s

80.8 %

AOR: 0.62s

72.7 %

AOR: 0.77 ns

77.6 %

AOR: 0.84 ns

84.2 %

AOR: 0.89ns

82.2 %

Ref: 1.00

Feels safe: usually or always feels
safe at school

85.7 %

AOR: 0.78s

93.6 %

AOR: 1.40ns

83.4 %

AOR: 0.64s

87.2 %

AOR: 0.82ns

92.6 %

AOR: 1.39ns

90.0 %

Ref: 1.00

Promoting factors summary:
engaged in school, participates in
activities and usually/always
feels safe at schoolb

36.2 %

AOR: 0.35 s

50.7 %

AOR: 0.48s

39.3 %

AOR: 0.47s

54.8 %

AOR: 0.74s

67.6 %

AOR: 0.99ns

63.7 %

Ref: 1.00

Missed school: missed 11 or more
days of school, past year

18.4 %

AOR: 5.73s

9.1 %

AOR: 2.63s

9.1 %

AOR: 2.36s

17.5 %

AOR: 5.87s

6.1 %

AOR: 1.80s

3.3 %

Ref: 1.00

Grade repetition: repeated at least
1 grade since kindergarten

29.8 %

AOR: 4.93s

15.4 %

AOR: 2.49s

23.3 %

AOR: 3.11s

15.2 %

AOR: 1.93s

7.0 %

AOR: 1.06ns

7.6 %

Ref: 1.00

Repeated school calls home due to
problems: 3? calls in past year

50.0 %

AOR: 11.41s

20.0 %

AOR: 3.40s

28.7 %

AOR: 5.08s

18.4 %

AOR: 2.56s

7.5 %

AOR: 1.13ns

6.9 %

Ref: 1.00

s Adjusted odds ratio is statistically significant. See the technical appendix for full logistic regression analysis results for all independent
variables
ns AOR not statistically significant
a Non-CSHCN with no EBD is the reference category for comparing across groups. Adjusted odds ratios (AOR) were calculated using logistic
regression and controlled for child’s age, sex, race/ethnicity, household income, insurance status and insurance adequacy
b See the technical appendix for state by state prevalence for this variable for the lowest risk and highest risk groups (non-CSHCN without EBD
and CSHCN with more complex needs and EBD) as well as results of statistical tests assessing the statistical differences between these two
groups for each state
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children’s health and school success and priorities for state
policy and programs.
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