Portland State University

PDXScholar
Sociology Faculty Publications and Presentations

Sociology

2-2010

Uncertain Health Insurance Coverage and Unmet Children’s
Health Care Needs
Jennifer E. DeVoe
Oregon Health & Science University

Moira Ray
Oregon Health & Science University

Lisa Krois
Office for Oregon Health Policy and Research

Matthew J. Carlson
Portland State University, carlsonm@pdx.edu

Let us know how access to this document benefits you.
Follow this and additional works at: https://pdxscholar.library.pdx.edu/soc_fac
Part of the Medicine and Health Commons, and the Policy Design, Analysis, and Evaluation
Commons
Citation Details
Devoe JE, Ray M, Krois L, Carlson MJ. Uncertain health insurance coverage and unmet children’s healthcare needs. Family Medicine
2010;42(2):121-32.

This Article is brought to you for free and open access. It has been accepted for inclusion in Sociology Faculty Publications and Presentations by an
authorized administrator of PDXScholar. For more information, please contact pdxscholar@pdx.edu.

Vol. 42, No. 2

121

Health Services Research

Uncertain Health Insurance Coverage and Unmet
Children’s Health Care Needs
Jennifer E. DeVoe, MD, DPhil; Moira Ray; Lisa Krois, MPH; Matthew J. Carlson, PhD
Background and Objectives: The State Children’s Health Insurance Program (SCHIP) has improved
insurance coverage rates. However, children’s enrollment status in SCHIP frequently changes, which
can leave families with uncertainty about their children’s coverage status. We examined whether
insurance uncertainty was associated with unmet health care needs. Methods: We compared selfreported survey data from 2,681 low-income Oregon families to state administrative data and identified children with uncertain coverage. We conducted cross-sectional multivariate analyses using a
series of logistic regression models to test the association between uncertain coverage and unmet
health care needs. Results: The health insurance status for 13.2% of children was uncertain. After
adjustments, children in this uncertain “gray zone” had higher odds of reporting unmet medical (odds
ratio [OR] =1.73; 95% confidence interval [CI]=1.07, 2.79), dental (OR=2.41; 95% CI=1.63, 3.56),
prescription (OR=1.64, 95% CI=1.08, 2,48), and counseling needs (OR=3.52; 95% CI=1.56, 7.98),
when compared with publicly insured children whose parents were certain about their enrollment
status. Conclusions: Uncertain children’s insurance coverage was associated with higher rates of
unmet health care needs. Clinicians and educators can play a role in keeping patients out of insurance gray zones by (1) developing practice interventions to assist families in confirming enrollment
and maintaining coverage and (2) advocating for policy changes that minimize insurance enrollment
and retention barriers.
(Fam Med 2010;42(2):121-32.)

As the cost of private health insurance outpaces the
earnings of American families,1 millions of families
now rely on Medicaid and the State Children’s Health
Insurance Program (SCHIP) to provide health insurance for their children.2-4 In fact, at least 40% of children in the United States now depend on Medicaid
or SCHIP for their coverage, and this rate will likely
increase with rising unemployment rates.5-7 Despite
expansions in public insurance programs, however,
approximately 9 million children are without health
insurance at any point in time and nearly double that
rate when accounting for children with coverage gaps at
some point during the year.8 Children from low-income
families are four to five times more likely to experience
a lapse in coverage than the children of high earners,3,8-11
and children are much more likely than adults to have
repeated uninsured episodes.12,13

From the Department of Family Medicine, Oregon Health and Science
University (Dr DeVoe, Ms Ray); Office for Oregon Health Policy and
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Uninsured children are less likely to receive recommended primary care services and more likely to experience delays in the care they do receive. Thus, recent
policies have focused on public insurance expansions to
increase children’s coverage.7, 14-26 Frequent and cumbersome SCHIP reenrollment processes, however, often
create confusion about the enrollment status of eligible
children,27 contributing to uncertainty about coverage
status or what could be considered a “gray zone” phenomenon. The disadvantages of being uninsured are
well-established; less is known about the gray zones
of uncertainty—being unaware or misinformed about
ones’ current insurance coverage status.
We identified a group of low-income children in
Oregon whose parents were uncertain or unaware of
their child’s coverage status and examined how this
uncertainty was associated with unmet needs. By linking two state databases with household survey data, we
found a significant percentage of parents who understood their child’s coverage status to be different from
what was reported by the state. Some parents believed
their children to be enrolled in public insurance, but
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the state had no record of enrollment. In other cases,
the state showed current enrollment, but the parents
reported their children were uninsured. To examine the
implications of parental uncertainty about their child’s
insurance status among a sample of low-income families, we had two main objectives: (1) to identify factors
associated with higher odds of a parent being unaware
or uncertain about their child’s insurance status and (2)
to determine if children with uncertain coverage had
higher odds of experiencing unmet health care needs
as compared to publicly insured children with more
certain insurance coverage.
Methods
Study Population
We identified all families enrolled in Oregon’s food
stamp program in early 2005. At that time, children’s
eligibility requirements for food stamps and the Oregon
Health Plan (OHP) were essentially the same, including
a household income less than 185% of the federal poverty level (FPL) and US citizenship. These two public
programs, however, had different applications and
enrollment procedures. For the purposes of this study,
Oregon children receiving food stamps were presumed
eligible for publicly funded health insurance.
Subject Selection
From a total of 84,087 food-stamp households with
at least one child over age 1 year, we selected a representative sample of 10,175. Infants under 1 year of age
had different insurance eligibility requirements and so
we did not include them.
Our sample was selected using a three-step process.
Appendix 1 shows a flow chart illustrating sample
selection.
First, we cross-referenced state databases to find
food stamp families without children enrolled in OHP
(approximately 23%). To confirm that children were
not merely in the OHP reenrollment process, we considered only those with no record of enrollment in the
OHP for 60 days; state experts reported that a health
insurance reenrollment window rarely exceeds 45
days. Second, we selected a random, stratified sample
of 10,175 households. The sample was divided evenly
between families with no children enrolled in OHP
and families with at least one OHP-enrolled child. We
used the survey selection procedure in SAS 9.1 and
over-sampling techniques, aided by PASS software
for adequate power calculations, to select a stratified,
random sample. Third, we randomly selected a focal
child from each household. In the survey described
below, we provided instructions with the child’s name
in multiple locations throughout the letter and on the
survey to direct parents to only provide information
about the one child.
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Among this sample of 10,175 households, 8,637 were
ultimately deemed eligible to participate in a statewide
survey (we excluded families who had moved out of
state and those whose surveys were returned with no
current forwarding address). We received 2,681 completed surveys, for a response rate of approximately
31%. More details about the survey sample have been
published elsewhere.28
Comparison of Respondents to Eligible
Survey Population
We directly compared respondents to the total eligible survey population, confirming similar characteristics between these two groups, and Appendix 2 shows
a comparison of respondents and nonrespondents. We
observed slight differences only by geographic region,
race, and whether or not the child was enrolled in OHP,
so we made statistical adjustments to account for potential nonresponse bias.29,30 We created a weighting
variable in a two-step sequence of adjustments. We
weighted households back to the original population by
assigning base weights depending on the probability of
original selection. In a second weighting step, which
used a raking ratio estimation process, we multiplied the
individual base weights by a nonresponse adjustment
factor derived from the difference in response rates
by OHP enrollment status, region, and race/ethnicity.
This paper reports results weighted back to the overall
study population of 84,087 households in the food
stamp program.
Statewide Survey
We partnered with state policymakers to design
a survey instrument that asked low-income Oregon
parents about the focal child’s insurance status and
access to health care services during the previous
year. Some questions were adapted from validated
national surveys,31-34 and others were written by our
team to ensure relevance to current state initiatives. We
conducted cognitive interviews with six low-income
parents and made adjustments based on their insights.
Surveys were translated into Spanish and Russian
(the two most common non-English languages spoken
among this population) and then independently back
translated to ensure fidelity of translation. We then
conducted cognitive testing with two native Spanish
speakers and one native Russian speaker to further
refine these surveys.
The instrument was a self-report, mail-return survey written at a fifth-grade reading level. We used a
four-wave mailing methodology (two surveys and two
reminder postcards). Telephone follow-up was not
financially feasible. The study was approved by the
Oregon Health and Science University Institutional
Review Board.
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Variables and Analysis
Unmet Health Care Needs Variables. We measured
the following outcome variables: unmet medical needs,
unmet prescription needs, skipped medication doses,
no doctor visits, delayed urgent care, and reports of big
problems obtaining necessary dental care, specialty
care, and counseling (Table 1).

and self-reported uninsured). We constructed a second
variable, further differentiating between the two grayzone groups with uncertain status: uninsured, unaware
of status (not administratively enrolled but self-reported
OHP coverage), and OHP-enrolled, unaware of status
(administratively OHP-enrolled but self-reported not
enrolled in OHP).

Health Insurance Enrollment Variables. We constructed two child health insurance enrollment variables incorporating responses to four survey questions
and state data. The first question asked, “At this time,
what type of health insurance is your child covered by?”
Respondents could choose among several check boxes.
For validation, we examined three additional questions
that included the option: “My child currently has health
insurance.” Twenty-four of the 2,681 respondents had
inconsistencies, and these were excluded from further
analyses. Among the remaining 2,657, we incorporated
administrative data and put each child into four groups:
(1) Child is OHP insured, aware of status (enrolled in
OHP by administrative data and self-report), (2) Child
has private insurance, aware of status (not administratively enrolled in OHP and self-reported private), (3)
Child has uncertain coverage, not aware of status (mismatch between OHP administrative enrollment status
and self-report, “gray zone”), (4) Child is uninsured,
aware of status (not administratively enrolled in OHP

Predictor Variables. The conceptual model for predicting access to health care developed by Aday and
Andersen was adapted to identify the following nine
covariables, which might influence a child’s access
to health insurance and health care services: child’s
gender, child’s age, child’s race/ethnicity, parental employment, parental insurance status, geographic region,
monthly household income, whether or not child has a
special health care need (yes/no), and whether or not
child has a usual source of care (yes/no).35 According
to the Behavioral Model of Health Services Utilization, predisposing factors include sociodemographics
known to influence an individual’s health behavior and
propensity to seek health care (eg, age, race/ethnicity);
enabling resources are personal, family, and community resources that facilitate or impede a person’s
ability to seek care (eg, parental employment, parental
insurance); and need for care encompasses a perceived
need for health care services (eg, whether or not the
child has a special health care need).

Table 1
Outcome Variables Pertaining to Unmet Health Care Needs for Children
Unmet Health Care Needs Variable
Unmet medical need
Unmet prescription need
Missed medication doses
No doctor visits
Big problem getting dental care
Rarely or never got immediate care

Big problem getting specialty care

Big problem getting counseling

Corresponding Survey Question(s)
In the last 12 months, was there any time when YOUR CHILD needed medical care but did NOT get it? (yes/
no)
In the last 12 months, was there ever a time YOUR CHILD needed prescription medicines, but you could NOT
afford to fill the prescription? (DO NOT count free samples as a filled prescription.) (yes/no)
In the last 12 months, was there ever a time YOUR CHILD had to skip doses or take less medication because
you couldn’t afford the medicine? (yes/no)
In the last 12 months, how many times did you take YOUR CHILD to a doctor’s office or clinic for care? (DO
NOT include emergency room or hospital visits. Your best estimate is fine.) (continuous variable, dichotomized
as yes doctor visits/no doctor visits)
In the last 12 months, how much of a problem, if any, was it to get dental care for your child? (dichotomized:
not a problem/small problem, big problem)
In the last 12 months, when YOUR CHILD needed care right away for an illness, injury, or condition, how often
did your child get care as soon as you wanted it? INCLUDED OPTION TO OPT OUT IF CHILD DID NOT
NEED CARE (dichotomized: always/usually, rarely/never)
In the last 12 months, did you or a doctor think that YOUR CHILD needed care from a specialist? (Specialists
are doctors like surgeons, allergy doctors, skin doctors, and others who specialize in one area of health care.)
ONLY THOSE RESPONDING YES were asked: In the last 12 months, how much of a problem, if any, was it to
see the specialist that your child needed to see? (dichotomized: not a problem/small problem, big problem)
Does your child have any kind of developmental, emotional, or mental health condition now for which he or
she needs treatment or counseling? ONLY THOSE RESPONDING YES were asked: In the last 12 months, how
much of a problem, if any, was it for you to get this treatment or counseling for your child? (dichotomized: not
a problem/small problem, big problem)
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All of these factors affect a person’s ability to access
and use both health insurance (primary predictor) and
necessary health care services (primary outcomes).
We hypothesized that access to health insurance and
awareness of health insurance status would both be
associated with access to and utilization of health care
services. All independent covariables were significantly
associated with at least one outcome in two-tailed, chisquare bivariate analyses (P<.10).
Analysis. We performed all statistical tests using SPSS
16.0 using the complex samples module to account
for the complex sampling design. We used chi-square
bivariate analyses to indentify demographic characteristics associated with enrollment status (Table 2).
We then ran a series of logistic regression models to
identify covariates associated with higher odds of being in the two groups of children whose parents were
unaware or uncertain of their child’s insurance status:
(1) OHP enrolled, unaware and (2) uninsured, unaware,
as compared with being in the group who were OHP
enrolled, aware (Table 3). To assess whether a child in
an insurance gray zone had higher odds of experiencing unmet health care needs, after accounting for all
covariates, we conducted another series of multivariable
models (Tables 4 and 5).
Results
Children’s Health Insurance Enrollment
and Demographic Factors
More than two thirds (68.7%) of the children in the
study population were administratively enrolled in
OHP and aware of being publicly insured, 11% were not
administratively enrolled and reported private insurance, and 7.1% were not administratively enrolled and
aware of being uninsured. But, 13.2% of the children
were in the gray zone, with parents unaware of their
child’s current OHP administrative insurance status.
When comparing children with uncertain coverage to
those with certain OHP enrollment, a higher percentage had uninsured parents, were from families earning
more than $1,000 per month, were of Hispanic origin,
and had parents employed outside the home. Uncertainty was also associated with a higher percentage of
children with special health care needs and children
without a usual source of care (USC) (Table 2).
Among children in the gray zone of uncertainty,
approximately one third (n=171) were administratively
enrolled but self-reported not being enrolled in OHP
(OHP enrolled, unaware), and two thirds (n=252) were
not administratively enrolled but reported current OHP
enrollment (uninsured, unaware). As predicted by the
Aday and Anderson Behavioral Model, certain characteristics predisposed children to having higher odds
of an uncertain health insurance status. For, example,
having a parent who was uninsured was significantly
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associated with higher odds of a child being in either
of the two gray zones, as compared to those who were
aware of their child’s OHP enrollment status (Table 3).
Those not aware of being uninsured were more likely
to have employed parents and to be living in families
earning greater than $1,500 per month. Having no USC
was associated with being OHP-enrolled but unaware
(Table 3).
Health Insurance Gray Zones and Children’s
Access to Health Care
Among children in Oregon’s food stamp population,
being in a health insurance gray zone was associated
with compromised access to health care (Table 4). Both
gray zone subgroups experienced significantly higher
odds of delayed care and unmet dental needs, compared
to those with certain OHP coverage. Children who
were OHP enrolled, but unaware, also had higher odds
of unmet prescription and counseling needs. Those
uninsured, but unaware, had higher odds of unmet
medical needs.
Children in the combined gray zones had almost
twice the odds of unmet medical and prescription needs,
when compared with those who had more certain OHP
coverage. In addition, being in a gray zone was associated with two to three times the odds of experiencing
delayed care and encountering big problems getting
dental care and counseling (Table 5).
Uninsured children had the highest odds of experiencing unmet needs. Children with private coverage
had fewer significant differences than those covered
by OHP. When compared to OHP-insured children,
those with private coverage had higher odds of unmet
prescription and counseling needs, while privately
covered children had lower odds of experiencing big
problems getting specialty care.
Discussion
Health insurance coverage is essential to the health
and well-being of all children in the United States.36 Yet,
among a population of children in Oregon presumed
eligible for public insurance, one out of five children
(20.3%) was either uninsured or in an insurance gray
zone. The parents of one out of eight children (13.2%)
in this low-income population reported an insurance
status that differed from state administrative records.
Children with an uncertain health insurance status were
more likely to experience unmet health care needs,
when compared to children whose parents were certain
about their public coverage status. Insured children
whose parents were not aware of this status appeared
to be slightly more vulnerable, especially for unmet
medication and counseling needs. Thus, this study further informs the Aday and Anderson Behavioral Model
by demonstrating that an uncertain health insurance
status was a hindrance to obtaining necessary health
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Table 2
Demographic Characteristics of Children in Oregon’s Food Stamp Population
by Health Insurance Enrollment Status

Independent Covariables
Child’s gender (n=2,657) $
Female
Male
Child’s age** (n=2,657)$
1–4 years
5–9 years
10–14 years
15–18 years
Race/ethnicity* (n=2,657)$
White, non-Hispanic
Hispanic, any race
Non-white, non-Hispanic

Child Has Public
Insurance (OHP)

Child Has Private
Insurance

Child Has Uncertain Health
Insurance Status
Child Is Uninsured
(in a “Gray Zone”)
n= 423
n=380
(Weighted %)
(Weighted %)

n= 1300
(Weighted %)

n= 554
(Weighted %)

50.1
49.9

44.8
55.2

44.5
55.5

49.0
51.0

31.9
29.6
23.7
14.8

22.5
32.9
28.8
15.8

25.9
27.6
30.5
16.0

18.2
32.7
28.7
20.4

68.3
20.2
11.5

83.4
8.4
8.3

67.0
21.6
11.4

62.9
29.0
8.1

53.7
46.3

43.7
56.3

52.8
47.2

22.5
77.5

4.1
34.7
26.0
16.2
12.4
6.6

4.9
38.0
24.1
17.6
11.4
4.0

55.7
22.5
12.7
9.1

50.1
18.8
17.1
14.0

85.1
14.9

92.3
7.7

95.8
4.2

90.4
9.6

Parental employmenta* (n=2,596)$$
Not employed
63.3
33.7
Employed
36.7
66.3
Parental insurance statusb* (n=2,540)$$
Insured
74.7
77.9
Not insured
25.3
22.1
Geographic region (n=2,657) $
1 (NW Coastal)
4.3
4.1
2 (Portland Area)
37.5
33.8
3 (Central Western)
28.4
34.9
4 (SW Coastal)
15.4
13.1
5 (North Central, Columbia Gorge)
8.9
9.3
6 (Southern and Eastern)
5.6
4.7
Monthly household income* (n=2,657)$
<$1,000
70.7
30.3
$1,000–$1,500
16.3
16.9
$1,501–$2,000
8.5
27.2
>$2,000
4.5
25.6
Child has special health care need(s)c** (n=2,510) $$
No
85.9
92.2
Yes
14.1
7.8
Child has usual source of care* (n=2,524)$$
Yes usual source of care
93.1
83.6
No usual source of care
6.9
16.4
Note: Oregon Health Plan (OHP) is Oregon’s combined Medicaid and State Children’s Health Insurance Program
* P<.001 in the χ2 analysis for overall differences between demographic subgroups.
** P<.01 in the χ2 analysis for overall differences between demographic subgroups.

$ Demographic characteristic known from administrative data.
$$ Demographic characteristics known from self report.
(Note: Population number varies for each characteristic depending on the information available. The demographic data gathered from administrative files
was more complete than the self-reported data.)
The employment status of the parent who completed the survey (>85% were mothers).
The insurance status of the parent who completed the survey.
c
Response to the following question: “Does YOUR CHILD have a physical, emotional, or mental health condition now that seriously interferes with your
child’s ability to do the things most children his or her age can do?”
a

b

Column percentage=100% (may not be exact due to rounding to nearest 10th)
Total in sample with known administrative data and self-reported insurance information = (unweighted n=2,657, weighted n= 83,580).
Four groups: (1) Child Has Public Insurance (Oregon Health Plan—OHP) (enrolled in public insurance by both administrative data and self-report):
unweighted n=1,300, weighted n= 57,356 (68.6%); (2) Child Has Private Insurance (private by self-report, not administratively enrolled in OHP):
unweighted n=554, weighted n=9,211 (11.0%); (3) Child Has Uncertain Health Insurance Status “Gray Zone” (mismatch between administrative and
self-reported data): unweighted n=423, weighted n=11,063 (13.2%); (4) Child Is Uninsured (uninsured by self-report, not administratively enrolled in
OHP): unweighted n=380, weighted n=5,950 (7.1%).
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Table 3
Factors Associated With a Child’s Uncertain Health Insurance Status (Mismatch Between
Administrative and Self-reported Health Insurance Enrollment Data— the Gray Zones)
OHP Enrolled,
Unaware
n= 171

OHP Enrolled,
Unaware (Versus OHP
Enrolled, Aware)

Uninsured, Unaware
n= 252

Uninsured, Unaware
(Versus OHP Enrolled,
Aware)

Adjusted OR*
(95% CI)

(Weighted n=3,474)
(Weighted %)

Adjusted OR*
(95% CI)

7.8
9.4

0.88 (0.55, 1.41)
1.00

4.3
4.9

0.79 (0.54, 1.17)
1.00

6.7
7.4
12.1
9.1

0.54 (0.25, 1.15)
0.78 (0.39, 1.57)
1.12 (0.57, 2.22)
1.00

5.1
4.8
3.7
4.6

0.88 (0.47, 1.66)
0.96 (0.52, 1.75)
0.76 (0.39, 1.47)
1.00

8.3
9.1
9.9

1.00
1.22 (0.65, 2.28)
0.84 (0.32, 2.22)

4.5
5.4
4.0

1.00
1.00 (0.82, 1.22)
1.19 (0.94, 1.50)

8.2
9.6

1.00
1.39 (0.86, 2.25)

4.4
5.0

1.00
1.53 (1.03, 2.27)

6.3
12.5

1.00
2.81 (1.68, 4.69)

3.7
6.8

1.00
2.21 (1.41, 3.46)

8.3
8.4
7.6
9.1
10.7
11.3

0.80 (0.44, 1.46)
0.79 (0.41, 1.52)
1.03 (0.53, 2.01)
0.85 (0.45, 1.60)
1.03 (0.52, 2.01)
1.00

4.3
4.2
4.5
4.8
6.4
4.6

0.94 (0.79, 1.11)
1.05 (0.86, 1.28)
1.51 (1.23, 1.87)
1.27 (1.06, 1.53)
1.88 (1.59, 2.24)
1.00

Monthly household income
<$1,000
$1,000–$1,500
$1,501–$2,000
>$2,000

8.0
12.1
6.8
9.0

1.00
1.74 (0.97, 3.13)
1.10 (0.47, 2.55)
2.09 (0.82, 5.36)

3.8
5.1
7.5
5.8

1.00
1.40 (0.86, 2.28)
2.50 (1.37, 4.58)
2.94 (1.45, 5.96)

Child has special health care need(s)c
No
Yes

8.2
11.2

1.00
0.85 (0.41, 1.78)

4.7
3.9

1.00
0.70 (0.40, 1.23)

Child has usual source of care (USC)
Yes USC
No USC

8.0
16.2

1.00
3.27 (1.71, 6.25)

4.3
6.7

1.00
1.87 (0.99, 3.54)

Independent Covariables
Child’s gender
Female
Male
Child’s age
1–4 years
5–9 years
10–14 years
15–18 years
Race/ethnicity
(combined variable)
White, non-Hispanic
Hispanic, any race
Non-white, Non-Hispanic
Parental employmenta
Not employed
Employed
Parental insurance statusb
Insured
Not insured
Geographic region
1 (NW Coastal)
2 (Portland Area)
3 (Central Western)
4 (SW Coastal)
5 (North Central, Columbia Gorge)
6 (Southern and Eastern)

(Weighted
n=5,974)
(Weighted %)

OHP—Oregon Health Plan (Oregon’s combined Medicaid and State Children’s Health Insurance Program)
* Controlling for all variables listed in the table. (Comparison group in dichotomous outcome variables is OHP-insured children.)
OHP Enrolled, Not Aware: child was administratively OHP enrolled but self-reported not being enrolled.
Uninsured, Not Aware: not administratively enrolled in OHP but self-reported OHP enrolled.
—see footnotes from Table 2

a,b,c
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Table 4
Associations Between a Child’s Health Insurance Status and Unmet Health Care Needs
Access Measure
Unmet medical need
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=2,236, weighted n=70,088)
Unmet prescription need
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=2,215, weighted n=69,557)
Missed medication doses
Child has public pnsurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=2,226, weighted n=69,853)
No doctor visits
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=2,259, weighted n=70,903)
Rarely or never got immediate care1
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=1,522, weighted n=48,389)
Big problem getting dental care
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=2,209, weighted n=69,341)
Big problem getting specialty care2
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=570, weighted n=18,060)
Big problem getting counseling3
Child has public insurance (OHP), aware
Child has private insurance, aware
Child OHP enrolled, unaware
Child uninsured, unaware
Child uninsured, aware
(unweighted n=519, weighted n=16,399)

% Reporting Children’s Health
Care Access Difficulties (Weighted)

Multivariate
Odds Ratio*

P Value**

(Total 16.0%)
12.7
14.4
19.2
24.6
41.9

1.00
1.37 (0.88, 2.14)
1.64 (0.87, 3.09)
1.91 (1.16, 3.14)
4.32 (2.78, 6.72)

P<.001

(Total 22.1%)
18.4
29.9
28.5
22.5
37.7

1.00
1.76 (1.22, 2.56)
1.88 (1.11, 3.19)
1.26 (0.80, 1.98)
2.47 (1.62, 3.79)

P<.001

(Total 10.7%)
8.8
15.2
11.5
14.5
19.0

1.00
1.87 (1.09, 3.20)
1.19 (0.62, 2.32)
1.74 (0.99, 3.05)
2.35 (1.33, 4.14)

P<.001

(Total 13.8%)
10.6
11.0
18.4
16.8
41.3

1.00
1.02 (0.59, 1.77)
1.04 (0.54, 2.01)
1.15 (0.58, 2.29)
2.67 (1.61, 4.43)

P<.001

(Total 21.6%)
18.5
12.8
32.6
30.6
50.3

1.00
0.68 (0.38, 1.22)
2.28 (1.18, 4.42)
1.96 (1.10, 3.50)
3.92 (2.30, 6.70)

P<.001

(Total 25.9%)
20.5
21.6
41.8
32.4
61.5

1.00
0.87 (0.59, 1.29)
2.80 (1.70, 4.62)
1.78 (1.15, 2.76)
5.58 (3.70, 8.43)

P<.001

(Total 29.5%)
27.0
21.0
33.9
54.9
45.2

1.00
0.40 (0.18, 0.88)
1.17 (0.49, 2.79)
2.12 (0.96, 4.67)
1.30 (0.56, 3.01)

P<.05

(Total 20.7%)
16.5
32.9
33.0
18.5
35.5

1.00
2.27 (1.00, 5.15)
6.06 (1.94, 18.98)
1.52 (0.53, 4.39)
5.23 (2.06, 13.27)

P<.05

Child has Public Insurance (OHP), Aware: child was administratively OHP-enrolled, and self-reported OHP-enrolled.
Child has Private Insurance, Aware: child was not administratively OHP-enrolled, and self-reported having private coverage.
Child OHP-Enrolled, Unaware: child was administratively OHP-enrolled, but self-reported not being enrolled.
Child Uninsured, Unaware: not administratively enrolled in OHP, but self-reported OHP-enrolled.
Child Uninsured, Aware; not administratively enrolled in OHP, and self-reported being uninsured.
* P value in the χ2 analysis for overall differences between the four groups.
** Adjusted for child’s gender, child’s age, child’s race/ethnicity, parental employment, parental insurance status, geographic region, monthly household income, whether or
not child has a special health care need (yes/no), whether or not child has a usual source of care (yes/no).
1
Only among children who needed immediate care in the previous 12 months; 2 Only among children who needed specialty care in the previous 12 months; 3 Only among
children who needed counseling in the previous 12 months.
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Table 5
Associations Between Uncertain Health Insurance Coverage (Being in an Insurance
Gray Zone) and Children’s Unmet Health Care Needs

Access Measure
Unmet medical need
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=2,236, weighted n=70,088)
Unmet prescription need
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=2,215, weighted n=69,557)
Missed medication doses
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=2,226, weighted n=69,853)
No doctor visits
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=2,259, weighted n=70,902)
Big problem getting dental care
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=2,209, weighted n=69,341)
Rarely or never got immediate care1
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=1,522, weighted n=48,389)
Big problem getting specialty care2
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=570, weighted n=18,060)
Big problem getting counseling3
Child has OHP (public insurance)
Child has private insurance
Child is in health insurance “gray zone”
Child is uninsured
(unweighted n=519, weighted n=16,399)

% Reporting Children’s Health
Care Access Difficulties
(Weighted)
(Total 16.0%)
12.7
14.4
21.1
41.9

1.00
1.37 (0.88, 2.14)
1.73 (1.07, 2.79)
4.33 (2.79, 6.73)

P<.001

(Total 22.1%)
18.4
29.9
26.4
37.7

1.00
1.77 (1.22, 2.56)
1.64 (1.08, 2.48)
2.46 (1.61, 3.76)

P<.001

(Total 10.7%)
8.8
15.2
12.5
19.0

1.00
1.87 (1.09, 3.19)
1.38 (0.83, 2.28)
2.36 (1.34, 4.15)

P<.001

(Total 13.8%)
10.6
11.0
17.8
41.3

1.00
1.02 (0.59, 1.77)
1.08 (0.63, 1.84)
2.68 (1.62, 4.44)

P<.001

(Total 25%)
20.5
21.6
38.5
61.5

1.00
0.88 (0.59, 1.30)
2.41 (1.63, 3.56)
5.58 (3.70, 8.43)

P<.001

(Total 21.6%)
18.5
12.8
31.9
50.3

1.00
0.68 (0.38, 1.22)
2.17 (1.30, 3.63)
3.92 (2.29, 6.69)

P<.001

(Total 29.5%)
27.0
21.0
38.9
45.2

1.00
0.39 (0.18, 0.88)
1.37 (0.67, 2.80)
1.30 (0.56, 3.00)

(Total 21%)
16.5
32.9
27.3
35.5

1.00
2.34 (1.03, 5.33)
3.52 (1.56, 7.98)
5.07 (2.02, 12.69)

Multivariate
Odds Ratio*

P Value**

P<.05

P<.05

OHP—Oregon Health Plan (combined Medicaid and State Children’s Health Insurance Program)
Note: Gray zone group above combines both child OHP enrolled, unaware (child was administratively OHP enrolled but self-reported not being enrolled)
and child uninsured, unaware (not administratively enrolled in OHP but self-reported OHP enrolled), which are shown separately in Table 4.
* P value in the χ2 analysis for overall differences between the four groups.
**Adjusted for child’s gender, child’s age, child’s race/ethnicity, parental employment, parental insurance status, geographic region, monthly household
income, whether or not child has a special health care need (yes/no), whether or not child has a usual source of care (yes/no).
1
3

Only among children who needed immediate care in the previous 12 months; 2 Only among children who needed specialty care in the previous 12 months;
Only among children who needed counseling in the previous 12 months.

Health Services Research
care services, as compared with having more certainty
about one’s coverage.
There are likely multiple explanations for uncertainty about the health insurance status of children
in our study population. While the administrative
insurance status of the child was known at the time of
final sample selection, the mailing, re-mailing, completion, and return of household surveys cannot happen
instantaneously. We observed an average of 10 to 60
days between the date a survey was mailed and when
it was returned, during which time a child’s health
insurance status may have changed. At the time of the
survey, Oregon required children to reenroll every 6
months. Such frequent reenrollment requirements (ie,
6 months versus 12 months) have been associated with
higher rates of coverage gaps;37 therefore, some of our
study participants may have fallen into the gray zones
due to a lapse in public coverage that occurred during
the short study period.
But, while lapsed coverage can explain some cases,
it cannot explain all cases. We conducted a post-hoc
analysis of the 252 children whose parents believed
they were covered by OHP but were not administratively OHP enrolled, and we found 141 whose parents
reported their child to be OHP enrolled continuously for
the past 12 months. For these confirmed mismatches,
the uncertainty might have been due to parental confusion about obtaining or maintaining enrollment in
OHP.27,37-43 The parents of the remaining 111 children
reported that their child had an insurance gap during the
previous year. We did not, however, have self-reported
data to determine when they believed this gap to have
occurred. Future studies should be designed to enable
confirmation of public insurance status on the date
surveys are completed (eg, require parents to write a
date on the actual survey and cross-reference with administrative files from that exact date). Or, alternatively,
policy reform efforts could create a “Medicare for
kids” program that would nearly eliminate uncertainty
about a child’s eligibility or enrollment status (ie, if the
child is under 19 years old, he or she is automatically
covered—similar to how Medicare works for individuals aged 65 and older).
Regardless of whether frequent lapses in insurance
coverage or confusion about enrollment explain why
a particular child had uncertainty surrounding his or
her insurance status, in this study, being in a gray zone
mattered. This study showed a clear differentiation
between children in the gray zones as compared with
those who appeared to have more certain and continuous coverage. While not as severely affected as those
who were aware of being uninsured, children in gray
zones experienced more unmet health care needs when
compared to those with certain coverage. Further, the
large number of children with an uncertain insurance
status challenges the assumption that low-income
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children have adequate access to continuous insurance
simply by meeting eligibility requirements.
Policy and Practice Implications
Our study revealed a significant number of lowincome children with uncertainty surrounding their
insurance status and that being in these gray zones
was associated with higher rates of unmet health care
needs. What can be done to minimize coverage lapses
and uncertainty surrounding public insurance coverage? Clinicians can develop and test practice-level
interventions to improve enrollment and retention in
public insurance programs. Our findings suggest sociodemographic factors associated with increased odds
that a child will fall into a gray zone. An intervention
could be as simple as education provided by a clinician
during a well-child visit or a flyer in the waiting room.
Primary care practices could also contribute to public
insurance retention efforts by developing mechanisms
that track a patient’s insurance enrollment date and institute systems to remind parents of upcoming renewal
periods while also offering assistance. Some electronic
health records might facilitate automated processes. We
conducted an extensive literature search and found no
reports of studies evaluating these types of interventions; such research needs to be done.
On the policy side, efforts to enroll and retain eligible
children in public health insurance programs should
continue, and clinicians can be effective advocates.
Specifically, clinicians and educators can lobby for
elimination of SCHIP waiting periods and other reforms to minimize churning. A unified public benefits
application process (sometimes referred to as Express
Lane Eligibility) is another way to streamline enrollment in multiple public programs at one time. This
process has also proven to be cost-saving.39 Advocacy
efforts related to improving SCHIP are excellent opportunities to get students and residents involved in the
policy-making process.44,45
Limitations
One limitations of our study is that families enrolled
in the food stamp program are already connected to
a public benefit and may encounter less uncertainty
about how to obtain and maintain insurance coverage
compared to a more general low-income population.
Our results can only be generalized to Oregon’s food
stamp population, so our study may be understating
the prevalence of insurance uncertainty in the general
population. It does, however, illustrate an association
between higher rates of unmet health care needs and
being in an insurance gray zone.
A second limitation is that budgetary constraints allowed survey administration in only English, Spanish,
and Russian, and telephone follow-up was not possible.
A third limitation is that while the 31% response rate
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is comparable to similar studies of Medicaid-eligible
populations,46-49 and we took several steps to achieve
weighted adjustments, response bias may have affected
the study results.
Fourth, as with any self-reported data, there is potential for recall bias and reporting error. To minimize
recall bias, we asked respondents to recall only those
events and occurrences from the past 12 months and
several questions pertained to similar topics to verify
consistency in responses.
Fourth, the cross-sectional nature of our analyses
uncovers associations but prevents making any causal
inferences, and we may have omitted other potential
confounders that could have affected access to care.
Finally, as previously mentioned, there are likely multiple explanations for children being in the gray zones,
as they are described in this study. We could not confirm each child’s enrollment status on the exact date a
survey was completed or received; thus, it is likely that
churning on and off coverage accounts for some cases
of uncertainty. We were, however, able to conduct a
posthoc analysis comparing the full-year self-reported
insurance status of all children who were uninsured
but unaware. The confirmed insurance status mismatch
in a majority of these cases demonstrates that parental
uncertainty was a common reason for being in a gray
zone.
Conclusions
Some families whose children have health insurance
may be unaware of this coverage; other families who
believe their children are covered may be mistaken.
Regardless of whether these children actually possess
or lack coverage, being in a gray zone may put them at
risk for experiencing unmet health care needs.
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Appendix 1
Flow Diagram of Potential Study Participants
Total food stamp enrollment as of January 31, 2005
84,087 households with child(ren) between ages 1 and 18
(19,514 households not enrolled in Oregon Medical Assistance Programs)
(64,573 households enrolled in Oregon Medical Assistance Programs)
Random sample of 10,175 households
Stratified into two equal groups based on enrollment in Oregon Medical Assistance Programs
Stratified into six equal regional groups for statewide geographic representation
Total ineligible in random sample: 1,539
(93 moved out of state)
(1,446 bad addresses)
Total eligible in random sample: 8,636
Total non-completed: 5,955
(5,865 no response)
(90 refused)
Total completed surveys: 2,681
31.0% of eligible
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Appendix 2
Comparison of Respondent Characteristics to Sample Population

Demographics

Overall Sample
10,175
n—unweighted
(%—unweighted)

Eligible Population
8,636
n—unweighted
(%—unweighted)

Survey Respondents
2,681
n—unweighted
(%—unweighted)

Response Rate
Percent of Survey
Respondents From
Eligible Population
(unweighted)
Overall 31.0%

Race/ethnicity*
White

7,528 (74.0%)

6,369 (73.7%)

2,026 (75.6%)

31.8%

Black

270 (2.7%)

218 (2.5%)

50 (1.9%)

22.9%

1,864 (18.3%)

1,600 (18.5%)

475 (17.7%)

29.7%

Asian

Hispanic

110 (1.1%)

95 (1.1%)

31 (1.2%)

32.6%

American Indian

324 (3.2%)

286 (3.3%)

74 (2.8%)

25.9%

Pacific Islander

13 (0.1%)

12 (0.1%)

6 (0.2%)

50.0%

Other

47 (0.5%)

40 (0.5%)

16 (0.6%)

40.0%

Unknown

19 (0.2%)

16 (0.2%)

3 (0.1%)

18.9%

Female

4,983 (49.0%)

4,227 (48.9%)

1,295 (48.3%)

30.6%

Male

5,192 (51.0%)

4,409 (51.1%)

1,386 (51.7%)

31.4%

1 to 4

2,728 (26.8%)

2,259 (26.2%)

687 (25.6%)

30.4%

5 to 9

2,943 (28.9%)

2,495 (28.9%)

811 (30.2%)

32.5%

10 to 14

2,520 (24.8%)

2,192 (25.4%)

707 (26.4%)

32.3%

15 and over

1,984 (19.5%)

1,690 (19.6%)

476 (17.8%)

28.2%

1 (NW Coastal)

1,685 (16.6%)

1,459 (16.9%)

504 (18.8%)

34.5%

2 (Portland Area)

1,702 (16.7%)

1,387 (16.1%)

417 (15.6%)

30.1%

3 (Central Western)

1,701 (16.7%)

1,448 (16.8%)

427 (15.9%)

29.5%

4 (SW Coastal)

1,696 (16.7%)

1,462 (16.9%)

435 (16.2%)

29.8%

5 (North Central, Columbia Gorge)

1,695 (16.7%)

1,422 (16.5%)

409 (15.3%)

28.8%

6 (Southern and Eastern)

1,696 (16.7%)

1,461 (16.9%)

489 (18.2%)

33.5%

At least one child enrolled in OMAP

5,087 (50.0%)

4,346 (50.3%)

1,471 (54.9%)

33.8%

No child enrolled in OMAP

5,088 (50.0%)

4,290 (49.7%)

1,210 (45.1%)

28.2%

<$500

3,109 (30.6%)

2,589 (30.0%)

770 (28.7%)

29.7%

$501–$1,000

2,628 (25.8%)

2,221 (25.7%)

711 (26.5%)

32.0%

$1,001–$1,500

1,976 (19.4%)

1,666 (19.3%)

487 (18.2%)

29.2%

$1,501–$2,000

1,434 (14.1%)

1,249 (14.5%)

412 (15.4%)

33.0%

>$2,000

1,028 (10.1%)

911 (10.5%)

301 (11.2%)

33.0%

Gender (child)

Age

Region

Current enrollment in a program sponsored by the
Office for Medical Assistance Programs (OMAP)

Monthly Income**

* Race and ethnicity are combined into one variable in this table because the administrative data available to us had only one combined variable. For the
tables based only on self-reported data, there are two separate variables.
** Household income data are reported as monthly income, which was available in the administrative data. Self-reported data about household size and
income allowed us to calculate income as a percentage of the federal poverty level.

