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IN 1998, AN INITIATIVE was announced committing
the nation to the goal of eliminating disparities in health

status among racial and ethnic minority groups by 2010.
Child and adult immunizations were one of six areas that
the US Department of Health and Human Services
(DHHS) identified as those in which racial and ethnic mi-
norities experience serious disparities in health access and
outcomes.1

In 2000, the North Carolina Immunization Branch,
Division of Public Health, Department of Health and Hu-
man Services, established the “Disparities Team” to focus
state efforts on eliminating racial and ethnic disparities in
childhood immunization status. The Disparities Team first
decided to learn about the childhood populations served by
the Immunization Branch so that educational efforts could
be targeted appropriately to minority populations. All exist-
ing immunization coverage data available by race and
ethnicity for the state were identified and reviewed.2,3   The
Disparities Team determined that recent, reliable data were
not available to determine whether there was a difference in
immunization coverage among various ethnic and racial

groups.  The team also decided that appropriate interven-
tions could not be designed without additional data.  As a
result, the Disparities Team began discussing methods for
establishing baseline childhood immunization coverage data.

Although public agencies have a responsibility to assess
current needs and develop culturally appropriate educational
strategies to eliminate disparities, such agencies are typically
constrained by tight budgets. As a result, agencies may at-
tempt to utilize existing activities and resources to meet
multiple needs. In this paper, we report on an example of
this strategy as employed by the Disparities Team.

As part of the Centers for Disease Control and Preven-
tion (CDC) grant reporting requirements,  regional immu-
nization consultants throughout North Carolina are respon-
sible for conducting school validation audits on an annual
basis. In an attempt to leverage the resources of the immu-
nization program, the Disparities Team decided to use these
audits to look for evidence of racial and ethnic disparities.
This approach presented a way to establish baseline immu-
nization coverage data across racial and ethnic populations
without incurring additional costs.
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Abstract

Background/Objectives:  In 2000 the North Carolina Immunization Branch established the Disparities Core Team to address the
issue of disparities in immunization coverage in the state.  Since no existing research identified disparities in childhood immuniza-
tion, the Disparities Core Team undertook a kindergarten survey to determine the existence of disparities.  Childhood immuniza-
tion coverage levels were measured retrospectively by race and ethnicity in North Carolina.  Completion of the 4-3-1 series (4
DTaP, 3 Polio and 1 MMR) by 24 months was considered up-to-date.
Methods: Immunization, demographic, and healthcare information was collected from school records in the fall of 2001 for a
sample of kindergarten students.
Findings: Disparities were found on both state and regional levels. Disparities within regions varied.
Conclusions:  White children were more likely to be up-to-date by 24 months of age than African American children (OR=1.60,
95% CI 1.26-2.03), Latino children (OR=2.24, 95% CI 1.61-3.11), and Asian children (OR=1.88, 95% CI 1.03-3.4). Discov-
ery of the cause of racial and ethnic disparities requires further study.  Implications for interventions to eliminate disparities are
discussed.
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Methodology

As part of the annual school audit process, this project was
considered a programmatic evaluation in North Carolina,
and the North Carolina Department of Health and Human
Services excludes such projects from Institutional Review
Board (IRB) review.

Sampling:  Resources allowed for 81 North Carolina
schools (5% of private and public elementary schools) to be
included in the sample. Schools were sampled from each
school district according to the percent of school children in
the district. For example, if 10% of the school population
was found in School District A, then 10% of the schools
included in the sample (8 of 81) were drawn from School
District A.

After the number of schools from each school district
was determined, the schools were selected based on size;
those with the largest population in each district were se-
lected. Where there were schools of equivalent size, schools
in urban areas were chosen over those in rural or suburban
areas in order to maximize inclusion of minority racial and
ethnic groups. Regional immunization consultants assigned
to these urban areas also helped to identify which schools
would provide a greater opportunity for including minority
populations in the analysis.

For each of the 81 schools in the sample, a systematic
random sample of 30 children was selected from the kin-
dergarten class roster. If there were fewer than 30 children
on the roster, the entire kindergarten class was included.
Information from the birth certificate, the health assessment
form, and the immunization record on file for each selected
student was reviewed and recorded on a standardized data
collection tool.  The data collection occurred during the fall
of 2001.

Survey Instrument:  The following data were collected
from the school records: school name, school district,
urbanicity (based on metropolitan statistical area as defined
by the US Office of Management and Budget), child’s date
of birth and gender, mother’s race and ethnicity, primary
site of health care (health department, private provider, etc),
and dates of immunization.  Although the dates for all im-
munizations were recorded, we analyzed the data based on
the 4:3:1 series (4 doses of Diphtheria, Tetanus, and Pertus-
sis; 3 doses of Polio; and 1 dose of Measles, Mumps, and
Rubella), as this is the series most commonly used in North
Carolina and in 1997 was considered the standard measure-
ment for immunization completeness by the Immunization
Branch.  Eight regional immunization consultants collected
this information from the 81 schools.

Data Analysis Methods:  The data collection forms were
sent to the Immunization Branch and entered into a
Microsoft ACCESS®™ (Microsoft Corporation, 1997) da-

tabase for analysis.  From the ACCESS database, records
were extracted based on demographic, geographic, and
healthcare characteristics.  The extracted data were analyzed
using Clinical Assessment Software Application (CASA
version 2.2, CDC, 2001) to determine the number of chil-
dren who had completed the 4:3:1 series of shots by 24
months of age.  The number of children up-to-date (UTD)
for the 4:3:1 series in various categories was compared using
the odds ratio (OR) and adjusted chi-square (or Fisher’s
exact) statistical tests.  When both the odds ratio and the
adjusted chi-square proved significant (p<.05), the compari-
son between groups was termed a “disparity.”

The following racial and ethnic categories were used to
analyze the data: white (non-Hispanic), African American
(non-Hispanic), Hispanic (of any race), Asian, Native Ameri-
can, and Other/Unknown (includes children listed simply
as “multiracial”).

Data were first analyzed on a statewide aggregate level
and then by specific geographic regions.  Within the Women’s
and Children’s Health Section of the North Carolina De-
partment of Health and Human Services, the state has been
divided into seven regions.  Because of a paucity of data, two
of the regions located in the westernmost part of the state
(Regions 1 and 2) were combined for this analysis.  Addi-

Table 1: Characteristics of kindergarten children
included in the School Validation Audit

Characteristic    N  (%)
Race

White 1432     (60)
African American   513     (21)
Hispanic/Latino   199       (8)
Native American     78        (3)
Asian     59        (2)
Unknown   142       (6)

Care
Private Doctor 1855     (77)
Health Department   289     (12)
Military      49       (2)
Unknown    230       (9)

Gender
Male 1231     (51)
Female 1165     (48)
Unknown      27       (1)

Metro 1899     (78)
Non-Metro   524     (22)
Region

1 and 2 (Mountains)   237     (10)
3 (Winston-Salem Area)   536     (22)
4 (Charlotte Area)   538     (22)
5 (Raleigh-Durham Area)   569     (23)
6 (Fayetteville/Wilmington Area)   430     (18)
7 Northern Coast   113       (5)
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tionally, the coastal region (Region 7) did not have enough
records for a robust analysis and is not included in this re-
port.

Results

Study Participants:  Out of 2452 records collected, 14 could
not be used because of transcription/data recording errors,
and 15 were not used because they represented children with
medical or religious exemptions to vaccination. Records from
2423 children were analyzed (Table 1).

State level analysis:  Overall, the statewide 4-3-1 immu-
nization rate at 24 months for the children included in the
sample was 76% (95% CI = 75.1 - 76.9) (Table 2).  White
children were more likely to be up to date by 24 months of
age than African American children (80% vs 71%, OR=1.60,
95% CI 1.26-2.03), Latino children (80% vs 64%, OR=2.24,
95% CI 1.61-3.11), and Asian children (80% vs 68%,
OR=1.88, 95% CI 1.03-3.4). At the statewide level, there
were no differences between children on the basis of
urbanicity, gender, or region in the state.

Immunization coverage rates were also compared along
racial/ethnic populations within the two healthcare catego-
ries.  Among children identifying health departments as the
regular site of healthcare, white children were more likely to
be up to date than Latino children (78% vs 60%, OR=2.42,
95% CI 1.19-4.95).  Among children identifying private
providers as their regular site of healthcare, white children
were more likely to be up to date than African American
children (81% vs 74%, OR=1.48, 95% CI 1.11-1.97), Latino
children (81% vs 67%, OR=1.92, 95% CI 1.16-3.17), and
Native American children (81% vs 62%, OR=1.79, 95% CI
1.01-3.16).

Regional level analysis:  Racial and/or ethnic disparities

Table 2.   4-3-1 Immunization up-to-date rates by region and category

Region White    African Hispanic/    Native Region
American    Latino American Asian  Rates

   N       (%)     N     (%) N        (%)              N (%)  N (%)   N (%)
1 and 2 Mountains              146/179   (82)            14/16     (88)         8/15       (53)                 N/A                     N/Aa        190/237    (80)
3 Winston-Salem Area       225/277   (81)            87/127   (68)       46/77      (60)                 N/A                       N/A        397/536    (74)
4 Charlotte area                   298/362   (82)           55/72      (76)        16/25      (64)                 N/A                      N/A        430/538    (80)
5 Raleigh-Durham Area     249/311  (80)         116/173    (67)        36/53     (68)         17/22      (77)       N/A         421/569    (74)
6 Fayetteville/
    Wilmington Area            161/223   (72)            72/98      (73)       18/26      (69)                   N/A           49/69    (71)    310/430    (72)
Statewide                          1143/1432 (80)         365/513    (71)    127/199     (64)         40/59      (68)    56/78    (72)  1841/2423 (76)

a.   N/A = Less than 15 records in group
Disparity = Odds Ratio and adjusted chi-square (or Fisher’s exact test)  is significant between groups or regions (p< 0.05).
Note: In some cases the numbers were small enough that the odds ratio gave no reliable information as to the magnitude of the disparity.
In that case the Yates corrected chi-square (or Fisher’s exact) p-value is used.

were found in all regions except for region 6. The Figure
illustrates the range of coverage across racial and ethnic cat-
egories within each region.

Disparities based on place of regular healthcare were
found only in Region 3.  In Region 3, children identified as
private provider patients were 2.47 (78% vs 59%, 95% CI
1.48-4.11) times more likely to be UTD at 24 months of
age than health department patients.

In Region 6, we found no disparities in immunization
coverage across race/ethnicity or site of care; however, this
region had the lowest coverage point estimates for white
children (72%), private doctor patients (73%), and health
department patients (57%).

Differences between regions:  Finally, the demographic and
healthcare variables were analyzed between the different re-
gions. White children in Region 6 were less likely to be UTD
than white children in all other regions. There were no dis-
parities between regions for either African American chil-
dren or Latino children.

Only one disparity was found between the private doc-
tor patient populations in each region. Children identified
as private provider patients in Region 4 were more likely to
be UTD than children identified as private provider patients
in region 6 (OR=1.76, 95% CI 1.22-2.56).  In the public
sector, the health department patient populations in Region
4 and Regions 1 and 2 were more likely to be UTD than the
health department patient population in Region 3 (p-value:
0.001 and p-value: 0.03, respectively). The health depart-
ment patient population in Region 4 was also more likely to
be UTD than the health department population in Region
6 (p-value: 0.004).

While there were no differences based on urbanicity
within any of the regions, children living in metropolitan
areas in Region 4 were more likely to be UTD than children
living in metropolitan areas in Region 5 (OR=1.55, 95% CI
1.13-2.12) or children living metropolitan areas in Region 3
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(OR=1.44, 95% CI 1.05-1.98). Additionally, children liv-
ing in rural areas in Regions 1 and 2 and Region 5 were
more likely to be UTD than children living in rural areas in
Region 6 (OR=1.93, 95% CI 1.10-3.39 and OR=2.08, 95%
CI 1.05-4.16 respectively).

Discussion

Summary and Limitations:  Using school records for a rep-
resentative sample of school children across the state, we
assessed immunization coverage at state and regional levels.
We also assessed immunization coverage in relation to race/
ethnicity and site of care. The data from this study reflect
the up-to-date status of two-year-old children by racial and
ethnic subgroups in 1997. Statewide coverage is similar to
that found in the National Immunization Survey (NIS) in
1997, the year most of these children would have been within
eligibility parameters for that survey (19-35 months).4  The
NIS findings demonstrate lower immunization coverage
among Latino children as compared with white children.

This study has three limitations. The first limitation is
related to sampling. Using input from the regional immuni-
zation consultants to identify particular schools to include
in the sample may have introduced bias. However, we felt it
was necessary to get their input as experts on these counties
and to identify schools that would provide the opportunity
to capture minority populations. Second, socioeconomic sta-
tus information was not collected for this study, and we did
not explicitly attempt to control for socioeconomic factors
in our analysis. However, the nature of the immunization
program in North Carolina provides implicit controls for
many such variables.  Since 1994, North Carolina has been
a universal vaccine distribution state for state-required vac-
cines, which means that all required childhood vaccines are
offered free in this state.  Providers are allowed to charge a

set administration fee for each vaccine, but are required to
waive this fee if a parent indicates an inability to pay.  Cur-
rently between 95% and 98% of North Carolina childhood
immunization providers participate in this program, which
promotes more equal access to immunization services. Fi-
nally, the school health assessment form that provided the
information used in this study requests only “Place of regu-
lar healthcare.”  As there is no way to know how or if the
current source of care relates to the child’s immunization
provider during their first 24 months of life, there is no way
to draw solid conclusions based on this variable.  It is im-
possible to understand through the scope of this study the
importance of the difference detected along this variable in
Region 3 or the lack of difference in other regions.

Immunization disparities:  This study found a disparity
in immunization coverage in the Latino population as com-
pared to other population groups.  The disparity between
whites and Latinos exists even when using the subset of
health department patients as a relative proxy for socioeco-
nomic status.  Furthermore, the disparity in Latinos cover-
age as compared to other groups was significant in both state-
level and regional comparisons.

The recent surge in the Latino population in North
Carolina provides a foundation for beginning to understand
and act upon the disparity found in this study. Between 1990
and 2000, the Latino population in North Carolina grew by
400%, largely because of job opportunities for Latinos who
have subsequently brought their families to live with them
in North Carolina.5   These relatively new immigrants have
needed more interpreter and other services than many state
programs were prepared to handle, 5  which may contribute
to disparities in coverage between Latino and other chil-
dren. Such information highlights the seriousness of the dis-
parity and the need for work to be done. A comparable sur-
vey in a few years may help determine whether or not the
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disparity is due to issues unique to first-generation immi-
grants and their families.*

There is a suggestion that more racial and ethnic dis-
parities exist among patients served in private practices than
among those served in health department clinics. Differ-
ences in coverage between these two sites likely result from
differences in the implementation of recommended strate-
gies as well as in patient mix in the two settings. Regarding
patient mix, it is important to note that health department
clinics in North Carolina serve more minority children than
private practices. This difference in patient mix may trans-
late into different patient-provider interactions in these two
settings, which is likely to affect the uptake of health ser-
vices such as immunization.

Developing Interventions:  The results of this study are
important to the practice of public health because they help
guide program planning efforts.  While it would be prefer-
able to design an intervention that could directly target the
root causes of such disparities, the results of our analysis
only reveal that these disparities exist.  Designing an inter-
vention is complicated by the fact that there are probably
multiple factors contributing to these disparities, and the
actual disparities vary, in both magnitude and existence, re-
gionally across the state.  We therefore need additional pro-
grammatic knowledge to target and implement appropriate
interventions.

The Immunization Branch and local county health de-
partments have traditionally taken on the responsibility of
ensuring high vaccination coverage levels.  State-level inter-
ventions aimed at raising immunization rates in North Caro-
lina have attempted to effect change through policy and
structural changes in service delivery.  The state’s universal
purchase policy demonstrates a willingness to assist parents
in obtaining vaccinations for their children. In addition, the
establishment of the universal vaccine distribution program
in 1994 gave children access to a “medical home”6 where
they could receive immunization and other services from
the same provider, eliminating vaccine cost barriers. 7

North Carolina also has an Assessment, Feedback, In-
centives, and eXchange (AFIX) program that attempts to
improve immunization rates by focusing on provider service
delivery.  On an aggregate population level, these efforts do
demonstrate success.8,9,10   According to NIS data, North
Carolina was ranked first in the nation in immunization of
19- to 35-month-old children in 2000. 11   As the data re-
ported here demonstrate, however, high statewide coverage
levels do not necessarily translate into equal coverage among
all racial and ethnic groups. Because our findings are cross-
sectional, we do not know how coverage across these sub-

populations may have changed over time in response to spe-
cific interventions.  We also do not know if enough time has
passed to measure the impact of these interventions. As a
result, we will continue to implement structural systems
changes. However, the findings from this research show us
that future interventions must include targeted outreach ef-
forts to the Latino population and other minority popula-
tions.
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