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Abstract This study sought to examine the shape and
magnitude of family income gradients in US children’s
health, access to care, and use of services. We analyzed
cross-sectional data from the 2003 National Survey of
Children’s Health, a telephone survey of 102,353 parents of
children aged 0-17 years. Associations between family
income [Below 100% Federal Poverty Level (FPL),
100-199% FPL, 200-299% FPL, 300-399% FPL, 400%
FPL or Greater] and a set of 32 health and health care
indicators were examined using linear polynomial testing
and multivariate logistic regression. The percentage of
children in better health increased with family income for
15 health outcomes. In multivariate logistic regression
models that controlled for health insurance coverage and
socio-demographic confounders, odds ratios >2 comparing
the lowest to the highest income groups were noted for
health conditions across both physical and developmental
domains (diabetes, headaches, ear infections, learning
disabilities, behavior/conduct problems, speech problems).
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Parent-reported global child health status, activity limita-
tion, and oral health status showed steeper gradients than
specific chronic and acute conditions. Ten measures of
health care access and utilization were associated with
family income in multivariate logistic regression models.
Income gradients are pervasive across many health indica-
tors at an early age. Social and health policy interventions
are needed to address the multitude of factors that can affect
children’s health and initiate disparities in development.
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Background

Poverty and material deprivation have long been associated
with poorer child health status [1-3]. Many recent studies
show that the risk for suboptimal health is not just confined
to children from lower social class families, but rather that
most risks are graded, and extend across the social class
spectrum, resulting in health outcomes that also follow a
social gradient [4—6]. Socioeconomic status gradients, with
successively higher levels of income, education, or occu-
pational class associated with better children’s health have
been documented across a range of health indicators
including asthma, obesity, acute illness, and injury [7-9].
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Social class gradients also exist for measures of health care
access and utilization [10, 11].

Despite increased attention to SES gradients in child
health, there are still several gaps in the knowledge base.
Most studies include only a limited number of health or
health care access indicators [4, 10, 12], making it difficult to
compare the shape, pattern, and magnitude of the gradients
across different domains of health and well-being. Much of
the health disparities literature focuses on adults more than
children, race/ethnicity more than social class, and physical
health more than emotional, developmental, or behavioral
health [9, 13]. Studies that focus specifically on income
differentials in children’s health rarely test for linear trends
and few include certain specific health conditions such as
diabetes, hay fever, or digestive/food allergies [9]. Research
in the adult population suggests that some income-health
gradients may be steepest at extreme levels of poverty,
moderate across middle income levels, and flatten out at very
high income levels [14, 15]. Nonetheless, little is known
about the exact shape of the family income gradients in
children’s health across a diverse set of indicators. An
understanding of the shape of the gradients in children’s
health could inform policy decisions about which children
might benefit from protective investments on their behalf.

The aim of this study is to examine the associations
between family income and children’s health, and health
care access and utilization using a nationally representative
survey of 102,353 parents of children ages 0—17 years. The
National Survey of Children’s Health is an ideal data
source for an investigation of income gradients in chil-
dren’s health due to the large sample size and compre-
hensive health assessment. In line with recent definitions of
child health, the study incorporates indicators of functional
capacity across multiple different domains [13], including
physical health, oral health, and emotional, developmental,
behavioral health as well as diverse indicators of medical
and dental service access and utilization. The study
examines whether health improves in a linear fashion with
family income, and whether these associations persist in
multivariate regression models.

Methods
Sample

The National Survey of Children’s Health (NSCH) was
conducted in 2003-2004 by the National Center for Health
Statistics as a module of the State and Local Area Inte-
grated Telephone Survey. The survey addresses multiple
aspects of children’s health and development, access to
health care, and use of medical and oral health services.
The NSCH used a stratified random-digit-dial sampling

design to achieve a nationally representative sample of
102,353 parents of children 0-17 years of age. One child
was randomly selected from all children in each partici-
pating household to be the subject of the survey and a
detailed telephone interview was conducted with the parent
or guardian who knew the most about the child’s health and
health care experiences. Interviews of approximately
30 min were conducted in English and Spanish. The
overall weighted response rate was 55.3%.

The sample for this study is restricted to include only
those individuals with non-missing data on the household
income measure and all study covariates. This produces a
possible sample size of 90,620 for the child health outcome
measures and a possible sample size of 90,601 for the
health care access and utilization measures. A total of
9,414 respondents did not provide information on house-
hold income. Children with missing income data were
more likely to be black or Hispanic and to reside in single-
parent households. There is some variability in the final
study sample for each different health and access/utiliza-
tion measure due to missing data on the outcome and
because certain measures were not relevant and/or not
asked for infants or very young children. Most health
measures were asked of all children ages 0-17, except oral
health status, unmet dental need, use of dental services
(13 months to 17 years); height/weight, vision/hearing,
ADHD, behavior/conduct problems, depression/anxiety
(2-17 years); severe headaches, ear infections, social/
emotional problems, learning disabilities, and speech
problems (3-17 years). The sample never dipped below
70,688, except for asthma severity/asthma hospitalization
(excludes those without asthma), and problem with spe-
cialist referral (excludes those without regular provider and
no indicated need).

To produce population-based estimates, data records for
each interview were assigned a sampling weight. NSCH
sampling weights adjust for differential selection proba-
bilities due to stratification by geographic area and clus-
tering of children within households, multiple telephone
lines within a household, and various forms of non-
response including post-stratification to adjust weights to
match population control totals on key demographic vari-
ables obtained from Census Bureau data. Further details on
the design and operation of NSCH are reported elsewhere
[16]. This study was granted exempt status by the UCLA
Institutional Review Board.

Measures
Income

Parents reported the total combined family income from all
sources (e.g., salary and wages, retirement, unemployment,
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public assistance, interest and dividends, etc.) in the cal-
endar year prior to the survey. Respondents could either
give an exact dollar amount or report an income range from
a series of detailed categories. Income-to-household size
measures were computed by National Center for Health
Statistics researchers and then compared with Department
of Health and Human Services Federal Poverty Guidelines.
The final income variable contains five categories: Below
100% Federal Poverty Level (FPL), 100-199% FPL,
200-299% FPL, 300-399% FPL, 400% FPL or Greater.

Child Health Outcomes

Physical health indicators include three general child
health status measures: parent-reported global child
health status (good/fair/poor health vs. excellent/very
good), presence of any activity limitation, and condition
of teeth (good/fair/poor vs. excellent/very good). Weight
status of NSCH children was determined from calcula-
tions of body mass index (BMI) derived from parent-
reported child height and weight. Children were consid-
ered overweight/obese if their BMI was in the 95th
percentile or greater compared with children of the same
age and sex. Percentiles were determined using Centers
for Disease Control and Prevention growth charts [16].
Other specific health conditions were determined by
parent report of whether a doctor or health care profes-
sional had ever told them that their child had diabetes;
bone, joint, muscle problems; vision/hearing problems;
asthma; or whether a doctor or health care professional
had told them in the past 12 months that their child had
severe headaches, ear infections, respiratory allergy/hay
fever, digestive/food allergy, or skin allergy.

Parents were asked if the child had any problems with
emotions, concentration, or behavior. Other specific mea-
sures of emotional, developmental, behavioral health
include parent report of a doctor/professional diagnosis of
learning disabilities, autism, ADHD, behavior/conduct
problems, depression/anxiety, or speech problems.

Access/Utilization Measures

The presence of a regular provider was assessed by asking
parents if at least one health care provider knows their
child’s health history and serves as a personal doctor or
nurse. Respondents with a regular provider were asked if
they ever needed a specialty referral, and if so, if they had
any trouble receiving needed services. A dichotomous
indicator of difficulty accessing specialist services was
constructed by combining responses of big/moderate/small
problem versus no problem at all. An indicator of unmet
medical need was constructed from three questions that ask
parents whether their child had seen a doctor in the past
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12 months, whether there was any time the child needed
medical care (if they had not seen a doctor), and whether
the child received all needed care (if they had seen a
doctor). Respondents were coded as having an unmet need
if they did not see a doctor for any reason but needed care
or if they saw a doctor but did not receive all the care
needed. An indicator of unmet dental need was constructed
in a similar manner (any unmet need for routine service in
the past 12 months versus other). Unmet prescription need
was indicated by parent report that the child did not receive
all needed prescription medications in the past year vs.
received all needed services/no need.

Measures of health care utilization include: no medical
visit in the past year, no well-child visit in the past year, no
dental visit in the past year, asthma hospitalization (only
among those with asthma), any emergency room visit, and
use of prescription medications in the past year.

Analysis

All statistical analyses were performed using STATA
(version 9.2; Stata Corp, College Station, TX). Survey
estimation procedures were applied and the Taylor-series
linearization method adjusted the standard errors for the
complex survey design. Because research interest was
centered on determining whether health and health care
access differences showed a graded relationship with
family income, linear polynomial statistical testing was
used. A significant linear component indicates a trend of
increasing (or decreasing) health across categories of
family income. If only the linear trend is significant, then
the difference in probability of better health is the same
at each successive rung up the five category family
income variable. A significant deviation from linearity
(e.g., quadratic or cubic trend) indicates an uneven gra-
dient. Multivariate logistic regression models examined
associations between family income and child health
while controlling for maternal race/ethnicity (white,
black, Hispanic, multiracial, other), child age in years,
child gender, family structure, number of children in the
household, and child health insurance coverage in the
past year. These controls and global child health status
were included in logistic regression models that predict
health care access/utilization. These variables were
selected from the Anderson behavioral model of health
care access and represent predisposing (e.g., race),
enabling (e.g., health insurance), and need factors (e.g.,
child health status) and have been routinely used in other
similar studies [11, 17-19]. Dental insurance and parent-
reported condition of teeth were substituted in models
for dental visit and unmet dental need. Family income of
400% FPL or greater was used as the reference category
in regression models.
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Results
Family Income Levels of US Children

Including all NSCH respondents, approximately 18% of
US children ages 0-17 years were poor at the time of
survey and another 23% were in low-income families.
Eighteen percent were below 300% FPL, 16% were below
400% FPL, and 27% were at or above 400% FPL.

Family Income Gradients in Children’s Health and
Development

Bivariate Associations

The percentage of children in worse health declined with
increasing family income for 15 health indicators
(Table 1). Consistent linear income gradients were noted
for seven of these health outcomes, and eight had gradients
that were steeper at the lower end of the income range
(e.g., poor vs. low-income) than at the higher end (e.g.,
300-399% FPL vs. 400% FPL or greater) where health
differences began to diminish in magnitude.

In the physical health domain, significant income gra-
dients were noted across three general health status indi-
cators (parent-reported global child health status, activity
limitations, global condition of teeth) and a range of spe-
cific health conditions (overweight/obesity, vision/hearing
problems, asthma prevalence and severity, severe head-
aches and ear infections). The three allergic disorders had
reverse income gradients such that allergy prevalence was
higher in the upper family income categories. For example,
17.2% of children in families at 400% FPL or greater were
reported to have respiratory allergy/hay fever and this
figure declined to only 12.8% of those in poor families.
Autism was the only developmental health indicator that
showed no association with family income.

Multivariate Associations

Sizable income differentials in children’s physical and
emotional, developmental, behavioral health remained in
multivariate logistic regression models (Table 2). Each
general child health status indicator showed a steep
family income gradient. For example, odds of good/fair/
poor parent-reported health relative to 400% FPL or
greater were: 300-399% FPL (OR: 1.24; 95% CI:
1.09-1.43), 200-299% FPL (OR: 1.74; CI: 1.54-1.96),
100-199% FPL (OR: 2.69; CI: 2.41-3.01), and below
100% FPL (OR: 4.73; CI: 4.18-5.35). Likewise, the odds
of activity restriction and parent-reported good/fair/poor
condition of teeth increased as family income decreased
up to more than three comparing the children in the

lowest income families to those in the highest. Although
not quite as large in magnitude (except for asthma
severity), consistent income inequalities were also noted
for all specific health conditions other than allergies.
Even though diabetes and bone, joint, muscle problems
did not follow a gradient pattern in bivariate trend tests,
health differentials were found between the lowest
income group and the highest (diabetes OR: 2.71, CI:
1.49-4.94; bone, joint, muscle OR: 1.53, CI: 1.21-1.92).
The reverse income gradient for respiratory/hay fever
and digestive/food allergy did not remain with controls
for confounders, although skin allergy continued to show
less prevalence as family income decreased.

In the developmental health domain, steep gradients
were noted for certain measures like behavior/conduct
problems and learning disabilities, while autism was
unrelated to family income. Looking across domains,
income disparities in children’s physical health appear of
comparable magnitude to those in the emotional, devel-
opmental, and behavioral domain. For example, odds ratios
greater than two comparing the lowest to the highest
income groups, were noted for specific health conditions in
each (e.g., diabetes, headaches, ear infections, learning
disabilities, behavior/conduct problems, speech problems).

Family Income Gradients in Children’s Health Care
Access/Utilization

Bivariate Associations

All health care access and utilization measures had sig-
nificant associations with family income although trends
were not always linear (Table 3). In certain instances
individuals in the two lowest or two highest income
categories had similar access, potentially reflecting eli-
gibility thresholds for public insurance programs (Med-
icaid and SCHIP). For example, about 23-25% of poor
and low-income children were uninsured at some time
during the past year with a steep decline to only 5-7%
of those in the upper two income categories. The gra-
dient for no well child visit was truncated at the low end
of the income distribution, while ER use and no regular
provider were less steep at the high end. Substantial
income gradients were noted for unmet needs. Lower
income children were less likely to be reported as using
prescription medications even though there was more
indicated need.

Multivariate Associations
All indicators of health care access and utilization, except

asthma hospitalization, were associated with family income
in multivariate logistic regression models (Table 4). Unmet
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Table 1 Health status of US children according to family income level

Sample Below 100-199%  200-299% 300-399% 400% FPL Linear  Deviation
size (N)* 100% FPL FPL FPL FPL or greater  trend®  from linearity®

Physical health
Good/fair/poor health (%) 90,601 33.0 19.0 11.3 7.8 6.2 P<05 P<.05
Activity limitations (%) 90,491 9.3 6.8 4.8 4.1 33 P<.05 NS
Good/fair/poor teeth (%) 84,788 51.3 39.6 274 22.0 17.1 P<.05 P<.05
Overweight/obese (%) 73,852 32.8 29.8 25.0 20.9 17.6 P<.05 NS
Diabetes (%) 90,564 0.4 0.3 0.3 0.4 0.2 NS -
Bone, joint, muscle problems (%) 90,532 3.8 34 2.8 3.0 3.2 NS -
Vision/hearing problems (%) 79,796 4.0 29 2.6 22 2.3 P<05 P<.05
Asthma (%) 90,443 13.8 13.0 12.4 12.2 11.3 P<.05 NS

Moderate/severe asthma® (%) 7,653 54.2 36.6 34.5 22.5 21.3 P<.05 P<.05
Severe headaches (%) 75,512 8.1 6.0 4.9 5.2 4.3 P<.05 P<.05
Ear infections (%) 75,502 7.5 54 4.8 39 35 P<.05 NS
Allergies

Respiratory/hay fever (%) 90,371 12.8 13.7 15.7 16.4 17.2 P<.05 NS

Digestive/food (%) 90,477 35 32 3.6 3.7 3.9 P<.05 NS

Skin (%) 90,492 9.1 9.8 94 9.6 11.1 P<.05 NS
Emotional, developmental,

behavioral health
Problems with emotions, 75,414 24.5 21.3 17.3 14.2 13.2 P < .05 NS

concentration, behavior (%)
Learning disabilities (%) 75,426 14.8 11.0 9.4 7.4 6.8 P<.05 P<.05
Autism (%) 90,530 0.5 0.4 0.4 0.6 0.5 NS -
ADHD (%) 79,620 8.2 7.0 7.3 5.9 6.4 P<.05 P<.05
Behavior/conduct problems (%) 79,823 9.6 6.2 4.5 3.6 2.8 P<.05 P<.05
Depression/anxiety (%) 79,777 5.8 43 39 3.8 3.4 P<.05 NS
Speech problems (%) 75,545 5.8 3.8 33 2.9 2.5 P<.05 NS

* The sample size (N) is limited to only those individuals with no missing data on the covariates for the logistic regression models. The age range
of the sample is 0-17 years, although some questions were not relevant and not asked of infants or very young children. There is variability in
sample size across all outcomes due to differences in age and missing data on the outcome variables

° Results from linear polynomial statistical test. A significant linear component indicates a trend of increasing (or decreasing) health across
categories of family income. A significant deviation from linearity (quadratic/cubic trend) indicates that the change is not constant across all five
categories of family income (e.g., gradient may be steeper at lower end of income distribution)

¢ Only among those with asthma

needs and no regular provider showed steep income gra-
dients with odds ratios greater than 2.5 comparing the
lowest income group to the highest. Poor (OR: 1.34; CI:
1.05-1.71) and low-income children (OR: 1.27; CI:
1.06-1.53) were more likely than those in families at 400%
FPL or greater to have parent reported difficulty accessing
specialist care. Use of any medical, well-child, or oral
health services declined as family income decreased. For
example, the odds of no medical visit in the past year were:
300-399% FPL (OR: 1.33; CI: 1.17-1.51), 200-299% FPL
(OR: 1.56; CI: 1.38-1.75), 100-199% FPL (OR: 1.99;
CI: 1.76-2.23), and below 100% FPL (OR: 2.42; CI:
2.10-2.79). Emergency room use was more common for
children in lower income families, while use of prescription
medications was less common.
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Discussion

Prior research has established consistent social class gra-
dients in adult health that extend across disease categories
(e.g., diabetes, cardiovascular disease, lung disease) and
across indices of health status and well-being [20-23]. This
study reveals that even very early in life, substantial
income gradients hold up consistently across a broad range
of physical and developmental health measures. Health
differences associated with family income were not con-
fined to children in poor vs. non-poor families but rather
extended across the income spectrum for most health
indicators (although gradients were sometimes less steep at
upper income levels). Despite their worse health status,
children from lower income families also had health
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Table 2 Multivariate logistic regression with family income predicting health status of US children®
Sample Below 100% FPL ~ 100-199%FPL 200-299% FPL 300-399% FPL 400% FPL
size (N)°  OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) or greater
OR (95% CI)
Physical health
Good/fait/poor health 90,601 4.73 (4.18-5.35) 2.69 (2.41-3.01) 1.74 (1.54-1.96) 1.24 (1.09-143) -
Activity limitations 90,491 3.44 (2.88-4.11) 2.27 (1.96-2.64) 1.52 (1.30-1.78)  1.25 (1.05-1.50) —
Good/fait/poor teeth 84,788 3.61 (3.26-4.00) 2.56 (2.35-2.78)  1.68 (1.55-1.83) 1.31 (1.20-1.44) -
Overweight/obese 73,852 1.86 (1.65-2.10) 1.83 (1.66-2.01)  1.55 (1.41-1.62) 1.25 (1.14-1.38) -
Diabetes 90,564 2.71 (1.49-4.94) 1.57 (0.90-2.73)  1.74 (1.10-2.76)  2.03 (1.10-3.76) —
Bone, joint, muscle problems 90,532 1.53 (1.21-1.92) 1.20 (1.00-1.44) 091 (0.75-1.10)  0.94 (0.78-1.15) -
Vision/hearing problems 79,796 1.65 (1.21-2.25) 1.16 (0.89-1.52)  1.09 (0.85-1.39) 0.92 (0.71-1.19) -
Asthma 90,443 1.26 (1.11-1.44) 1.18 (1.06-1.31)  1.12 (1.01-1.25) 1.09 (0.97-1.21) -
Moderate/severe asthma® 7,653 3.51 (2.64-4.67) 1.82 (1.40-2.36) 1.76 (1.35-2.29) 1.02 (0.77-1.35) -
Severe headaches 75,512 2.02 (1.65-2.48) 1.43 (1.20-1.69) 1.16 (0.98-1.36)  1.21 (1.01-1.46) -
Ear infections 75,502 2.52 (2.06-3.07) 1.71 (1.44-2.03) 1.43 (1.21-1.69) 1.14 (0.94-1.36) -
Allergies
Respiratory/hay fever 90,371 0.90 (0.80-1.01) 0.88 (0.81-0.97)  0.96 (0.88-1.04)  0.98 (0.89-1.07) -
Digestive/food 90,477 0.94 (0.76-1.17) 0.85 (0.71-1.03)  0.95 (0.80-1.12)  0.97 (0.81-1.15) -
Skin 90,492 0.75 (0.65-0.87) 0.85 (0.75-0.95)  0.83 (0.75-0.92)  0.86 (0.76-0.96) —

Emotional, developmental, behavioral health

Problems with emotions, 75,414 2.08 (1.83-2.36)
concentration, behavior
Learning disabilities 75,426 2.66 (2.26-3.12)
Autism 90,530 1.21 (0.69-2.11)
ADHD 79,620 1.82 (1.52-2.18)
Behavior/conduct problems 79,823 3.65 (3.01-4.44)
Depression/anxiety 79,777 2.00 (1.63-2.44)
Speech problems 75,545 2.05 (1.59-2.65)

1.72 (1.55-1.91)

1.78 (1.56-2.04)
0.98 (0.63-1.55)
1.29 (1.11-1.50)
2.23 (1.88-2.65)
1.36 (1.13-1.64)
1.36 (1.09-1.70)

1.35 (1.22-1.49)

1.45 (1.27-1.65)
0.87 (0.59-1.28)
1.22 (1.06-1.40)
1.58 (1.32-1.89)
1.14 (0.96-1.36)
1.24 (0.98-1.56)

1.08 (.97-1.20)

1.09 (0.95-1.25)
1.18 (0.78-1.78)
0.91 (0.79-1.05)
1.28 (1.06-1.54)
1.10 (0.92-1.32)
1.10 (0.87-1.39)

# Model includes controls for maternal race/ethnicity, child age, child gender, family structure, number of children in the household, and

insurance status. Significant values (P < .05) are shown in bold

° The age range of the sample is 0—17 years, although some questions were not relevant and not asked of infants or very young children. There is

variability in sample size across all outcomes due to differences in age and missing data on the outcome variables

¢ Only among those with asthma

services marked by less continuity (e.g., no regular pro-
vider), more unmet needs, and fewer health visits outside
of the emergency room. In multivariate models that control
for a range of confounders plus health insurance status,
striking income disparities in children’s health and health
care access/utilization persist.

In the physical health domain, significant income gra-
dients were noted across three general health indicators
(global child health status, activity limitation, global con-
dition of teeth) and a range of specific health conditions
(overweight/obesity, asthma, vision/hearing problems,
headaches, and ear infections). Diabetes and bone, joint,
muscle problems did not manifest as gradients, although
there were health differentials between the rich and the
poor. Allergies (respiratory/hay fever, digestive/food, and
skin) were the only physical health measures included in

this study that did not show associations in the expected
direction (and in fact showed gradients in the opposite
direction, with those in the highest income category
reporting worse health). This finding is consistent with a
small number of studies in the US and other Western
industrialized countries showing that hay fever and other
allergies may be more common for higher SES individuals
[24-26]. One possible explanation for the reverse income-
allergy gradient found in this study is that higher social
class parents may be more likely to obtain a physician
diagnosis of allergic disorder for their children due to better
health care access or screening for these conditions. Less
educated parents may also not recognize allergies, and
classify similar symptom patterns as colds, variations of
normal, and not notable as a medical condition. Alterna-
tively, the “hygiene hypothesis™ states that a lack of early
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Table 3 Access to health care and utilization of services among US children according to family income level

Sample Below 100% 100-199%  200-299%  300-399%  400% FPL Linear Deviation
size (N)* FPL FPL FPL FPL or greater trend®  from
linearity®
Access
Uninsured in the past year (%) 90,601 25.2 22.6 13.1 7.5 4.8 P<.05 P<.05
No dental insurance at time of 83,759 28.3 24.7 22.1 17.2 17.3 P<.05 P<.05
survey (%)
No regular provider (%) 90,405 31.1 20.8 13.0 9.6 7.2 P<.05 P<.05
Problem with specialist referral® 19,475 31.2 27.1 21.9 21.2 19.3 P < .05 NS
(%)
Unmet medical care (%) 90,332 2.8 1.8 1.1 0.5 0.3 P < .05 NS
Unmet dental care (%) 83,464 8.4 8.1 5.3 3.1 1.8 P<.05 P<.05
Unmet prescription (%) 90,347 1.8 1.2 0.5 0.3 0.2 P <.05 NS
Utilization
No medical visit
No medical visit in the past 90,413 21.0 17.6 13.2 11.2 8.3 P < .05 NS
year (%)
No well-child visit in the past 89,997 27.0 25.8 234 20.1 15.4 P<.05 P<.05
year (%)
No dental visit
No dental visit in the past year 83,473 30.3 26.5 20.8 16.0 15.3 P<.05 P<.05
(%)
Hospitalized for asthma® (%) 10,767 6.5 5.1 3.2 1.6 3.3 P<.05 P<.05
ER use (%) 90,362 23.9 20.3 17.5 16.2 15.8 P<.05 P<.05
Used a prescription in past year 70,688 44.8 45.2 48.8 51.2 53.2 P < .05 NS
(%)
Did not use, but needed (%) 34,961 9.2 5.1 4.8 3.0 34 P<.05 P<.05

? The sample size (N) is limited to only those individuals with no missing data on the covariates for the logistic regression models. The age range
of the sample is 0—17 years, although some questions were not relevant and not asked of infants or very young children. There is variability in
sample size across all outcomes due to differences in age and missing data on the outcome variables

® Results from linear polynomial statistical test. A significant linear component indicates a trend of increasing (or decreasing) access across
categories of family income. A significant deviation from linearity (quadratic/cubic trend) indicates that the change is not constant across all five
categories of family income (e.g., gradient may be steeper at lower end of income distribution)

¢ Only among children whose providers thought they needed to see a specialist

4 Only among those with asthma

childhood exposure to infectious agents and bacteria
(which may be more common in higher SES families)
increases susceptibility to allergic diseases by modulating
immune system development [27].

In the developmental and behavioral health domain,
gradients were noted for all health indicators except aut-
ism. Autism is known to have a strong genetic link [28, 29]
and may be less susceptible to social environmental influ-
ences than other disorders like behavior/conduct problems
and learning disabilities which showed steep family
income gradients in this study. This could also relate to
differential screening, as research indicates greater delays
in diagnosis of autism for children from disadvantaged
social groups and possibly even more misdiagnoses with
other common co-morbid disorders like ADHD or adjust-
ment problems [30-32]. Although measurement issues and
choice of health indicators complicate cross-domain
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comparisons, it is noteworthy that income gradients in
children’s physical health appear of comparable magnitude
to emotional, developmental, behavioral health in this
comprehensive study. This is contrary to the findings of
some studies with multi-dimensional measures of health
that have found steeper social class gradients in the psy-
chosocial domain during childhood [6], and highlights the
important early influence of family income on general
physical well-being and chronic/acute disorders, as well as
emotional, developmental, behavioral health. Parent-rated
global child health status showed a particularly steep
income gradient.

The sub-optimal health and developmental status of
children from lower income families would seem to sug-
gest that these are the individuals most in need of attention
by the health service system. On the contrary, this study
uncovered substantially reduced access to health services
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Table 4 Multivariate logistic regression with family income predicting health care access/utilization among US children®
Sample  Below 100% FPL 100-199% FPL  200-299% FPL  300-399% FPL  400% FPL
size (N)° OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) or greater

OR (95% CI)

Access
No regular provider 90,405
Problem with specialist referral® 19,475
Unmet medical care 90,332
Unmet dental care 83,464
Unmet prescription 90,347
Utilization
No medical visit

No medical visit in the past year 90,413

No well-child visit in the past year 89,997
No dental visit

No dental visit in the past year 83,473
Hospitalized for asthma® 10,767
ER use 90,362
Used a prescription in past year 70,688

3.53 (3.12-4.00)
1.34 (1.05-1.71)
3.96 (2.34-6.68)
2.51 (1.96-3.22)
4.67 (2.51-8.70)

2.42 (2.10-2.79)
2.00 (1.79-2.25)

2.33 (2.06-2.64)
0.75 (0.40—1.44)
1.47 (1.32-1.64)
0.85 (0.76-0.94)

2.37 (2.13-2.64)
1.27 (1.06-1.53)
2.94 (1.93-4.48)
2.94 (2.39-3.62)
3.46 (2.10-5.70)

1.99 (1.76-2.23)
1.82 (1.66-1.99)

2.10 (1.91-2.31)
0.81 (0.46-1.40)
1.30 (1.19-1.42)
0.84 (0.77-0.91)

1.66 (1.48-1.87)
1.05 (0.89-1.25)
2.45 (1.56-3.85)
2.31 (1.87-2.85)
1.90 (1.08-3.35)

1.56 (1.38-1.75)
1.64 (1.50-1.79)

1.53 (1.39-1.67)
0.70 (0.38-1.30)
1.12 (1.02-1.22)
0.89 (0.83-0.96)

1.29 (1.14-1.46)
1.08 (0.91-1.28)
1.33 (0.83-2.14)
1.55 (1.18-2.03)
1.37 (0.80-2.34)

1.33 (1.17-1.51)
1.35 (1.23-1.49)

1.16 (1.05-1.29)
0.44 (0.23-0.84)
1.04 (0.95-1.15)
0.96 (0.89-1.04)

? Model includes controls for maternal race/ethnicity, child age, child gender, family structure, number of children in the household, child health
status, and health insurance status in the past year. For “unmet dental care” and “no dental visit in the past year,” dental insurance and oral
health status were substituted as controls. Significant values (P < .05) are shown in bold

° The age range of the sample is 0—17 years, although some questions were not relevant and not asked of infants or very young children. There is
variability in sample size across all outcomes due to differences in age and missing data on the outcome variables

¢ Only among children whose providers thought they needed to see a specialist

d Only among those with asthma

for children from lower income families across the full
range of health care access and utilization indicators
available in NSCH, and these associations largely persisted
in multivariate models with controls for confounders. The
considerably lower rates of having a continuous health care
provider for children in lower income families is discon-
certing given the important role that such an individual
could play as a long-term developmental advocate for the
child [33]. Receiving primary care from the same physician
has been associated with more frequent discussions about
child health supervision topics and more preventive health
visits [34-36]. Sizable income disparities were also noted
for unmet health needs (medical, dental, prescription) and
use of routine and preventive health services and these
disparities remained in models that included controls for
health insurance status suggesting that although universal
health coverage may be a necessary first step toward
achieving equity in children’s access to health care, it may
not be sufficient to close the large gaps in service between
children in low- and high-income families. A multitude of
financial and non-financial barriers beyond lack of health
insurance coverage may inhibit access and use of health
services by lower income families, including insufficient

physician availability, health plan coverage limitations,
high co-payments, transportation barriers, and time con-
straints [37, 38].

Addressing inequities in children’s health care coverage
and access to quality health services seems an important
component of any strategy to reduce income gradients in
children’s health, but it is also likely that changes outside
the health care system will be necessary [38—42]. In this
study, sizable income gradients in children’s health and
development remained in multivariate models that con-
trolled for health insurance status suggesting that other
interventions that address the varied social determinants of
children’s health (including social-emotional health) may
be necessary. This might include macro-level social policy
changes to address the upstream determinants of children’s
health (e.g., income inequality, unemployment, inadequate
time for parenting) as well as social, educational, and
public health interventions designed to provide a wide
variety of supportive services for children and families
(e.g., parenting classes, family mental health services,
comprehensive early intervention programs) [43]. The
notion of a gradient suggests that not only do poor children
fare worse than upper class children, but middle class
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children fare worse than upper class children too. Therefore
policy strategies might very well combine interventions
targeting lower socioeconomic groups, along with more
broad-based universal programs needed to optimize the
health and developmental trajectories of all children. The
US literature has placed a great deal of emphasis on the
problem of child poverty and the related policy debate
often centers on whether to provide various forms of
means-tested poor relief or encourage individual respon-
sibility among the poor. However, by evaluating health
differences in relationship to broader social gradients, the
somewhat arbitrary distinctions imposed by a specific
income level become less salient and policy considerations
move from a focus on poverty to that of income inequality
and the promotion of social inclusion through the provision
of services to enhance health and well being for all
children.

This study has several limitations. All measures of
children’s health and access/utilization were reported by
parents and subject to potential reporting bias. Some
indicators of children’s health were indicated by parent
report of a physician diagnosis, meaning that children with
worse health care access may have had less opportunity for
detection of the condition. The study is cross-sectional and
therefore no causal inferences can be made. Children’s
health conditions could, for example, influence family
income levels instead of the reverse. In terms of measuring
the shape of the income gradients in children’s health, it is
important to note that the study was limited to a five-cat-
egory income variable with an upper limit of 400% FPL or
greater. This means that health indicators that showed
consistent linear improvements with family income could
still exhibit a trend of declining health improvement
beyond 400% FPL or greater. The study does not address
the mechanisms responsible for income differentials in
children’s health. The strong associations between income
and health suggest that income serves as a proxy for a
range of different family and environmental factors rele-
vant to children’s health.

Available cross-national research shows considerable
variability in the magnitude of socioeconomic gradients in
human health and development across industrialized
nations [21, 44-46]. Some evidence suggests that SES
gradients may be less steep in countries that offer more
egalitarian health and human development polices such as
the provision of adequate family income, adequate time for
parenting, and generous supportive services including
universal health care coverage [44, 46, 47]. Life course
theoretical models posit that the origins of adult social
disparities in health can be traced back to the formative
childhood years of development [44, 48, 49], and a sub-
stantial amount of research suggests that the health risks
associated with early social disadvantage carry forward

@ Springer

into adulthood and may be compounded across time
[50-53]. In this regard, it seems imperative that social and
health policy attention be directed at efforts to prevent the
development of the substantial and consistent income
gradients in children’s health found in this study.
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