Childhood and Adult Immunizations

Definition: The standard measures of appropriate immunization for 19-35 month old children are series of vaccinations that include 4 doses DTP, 3 doses polio, 1 dose measles, mumps, and rubella, 3 doses Haemophilus influenza type b (Hib), and 3 doses hepatitis B (4:3:1:3:3).  For adults 65 and older, the proportion immunized for influenza and for pneumococcal disease is the standard measure.

Summary

The contribution of immunization to the reduction of vaccine-preventable diseases and their resultant morbidity and mortality remains one of public health’s most significant achievements.  In the US, national vaccination coverage levels for routinely recommended childhood vaccines are at the highest levels ever reported, but the coverage varies substantially by state and urban areas.
   In 2000, estimated vaccination coverage for 4:3:1:3:3 among children 19-35 months of age in Washington State was 72.5% (± 4.2%), about the same as the 1999 rate of 67.1%(± 4.4%) and the national rate of 72.8% (± 0.9%).
,

Nationally, approximately 33 – 39 million persons age < 65 years and 24 – 32% of persons age 50 – 64 years have one or more chronic medical conditions that place them at high risk for severe influenza complications, including related hospitalizations and death.
    The 1999 BRFSS for Washington estimated 68.9% (64.7 – 73.0%) of adults 65 and older were immunized for influenza in the previous year, and 55.8% (51.2 – 60.3%)) were immunized for pneumococcal disease.  These rates are comparable to the national rates. 

Time Trends
Washington immunization rates have historically been reported for the 4:3:1 series (4 doses of diphtheria-tetanus-pertussis [DTP], 3 doses of polio, 1 dose of measles-mumps-rubella).  Washington’s estimated rates from the National Immunization Survey (NIS) for 19-35 month old children have varied from a low of 74.0% (±4.9%) in 1994 to a high of 81.1% (± 3.8%) in 1998.  In 1999 and 2000, the rates were 76.5% (± 3.9%) and 78.7% (± 3.8%), respectively.
,
 These fluctuations are similar to those that have occurred nationally and do not reflect statistically significant differences between years. 
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Washington Behavioral Risk Factor Surveillance System (BRFSS) data for the years 1995, 1997, and 1999 show that adults 65 years and older have relatively stable rates of having received a flu shot in the previous twelve months of 66.7% (( 4.6%), 70.2% (( 3.9%), and 68.9% (( 4.1%) respectively.  For pneumococcal vaccination, Washington adults 65 years and older have significantly increased their rates from 46.0% (41.1 – 51.0%) in 1995, to 55.8% (51.2 – 60.3%) in 1999.  Washington’s rates for both influenza and pneumococcal vaccination for this age group are comparable to the national rates.

Year 2000 and 2010 Goals
The Healthy People 2000 goal was to increase the basic immunization series (4:3:1) among children under age two to 90 percent.
    Neither the national rate of 77.6 (±0.9%) nor the Washington rate of 78.7% (±3.8%) have met this goal.  The Healthy People 2010 goal is 80 percent of children ages 19 to 35 months of age receiving the 4:3:1:3:3 series.
   Current national and Washington rates for the 4:3:1:3:3 series for year 2000 are 72.8 (± 0.9) and 72.5 (± 4.2), respectively.
 Washington’s goal is to achieve and sustain an 83.0% 4:3:1 coverage rate within five years from the 1999 baseline of 76.5% (± 3.9).

The Healthy People 2000 goals for older adults included pneumococcal and influenza immunization of at least 80 percent.
   Neither the US nor Washington have yet achieved these goals.  The Healthy People 2010 goal for older adults is 90% for both influenza and pneumococcal immunization.

Geographic Variation

Immunization coverage rates are based on the National Immunization Survey (NIS), which does not provide geographic detail by state.  In 2000, the 4:3:1 series rate for 19-35 month old children was 76.5 (± 5.4) for the Seattle-King County urban area and 79.6 (± 4.8) for the rest of the state (not including Seattle/King County).

Geographic information on rates of adult immunization is not available.
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Age and Gender

There are no differences by gender for influenza or pneumococcal vaccination.
 Rates by gender are not available from the NIS.  The focus of the NIS is on the overall two-year old population.

Both nationally and in Washington, people ages 65 and older have the highest rates of influenza and pneumococcal vaccination of any adult age group.  This finding indicates success in targeting immunization services to older adults at higher risk for complications.


Race and Ethnicity
A recent national study found that, in general, immunization coverage rates among non-Hispanic black, Hispanic, and American Indian/Alaskan Native children were lower than levels among children in other racial/ethnic groups.
   However, the CDC suggested socioeconomic status might have accounted for some of the racial or ethnic differences in vaccination coverage.

Information on race and ethnicity in the NIS for two-year old children is limited in most states including Washington because of the small sample size in each state.  Washington’s Hispanic population of 19-35 month old children in 2000 was 15.4% (( 3.4%).
  In 1999 the estimated 4:3:1 coverage for this population was 80.5% (+ 4.5%), slightly higher than for the total population of children which was 76.5% (( 3.9%).
 This difference is not statistically significant.

There do not appear to be any significant differences in influenza and pneumococcal vaccination rates by race or ethnicity among adults age 65 and older. 

Income and Education

While data from the NIS for Washington’s children living below the poverty level are limited, there do not appear to be any differences in coverage rates compared with children above the poverty level.  Similarly, there are no significant differences between Washington’s two-year old participants in the Special Supplement Nutrition Program for Women, Infants and Children (WIC) and the State’s non-WIC two-year old population.

Overall in Washington there are no income or education differences in having received a flu shot in the past year.  However, lower income groups are more likely to have received a pneumococcal vaccination. No overall educational differences were noted for pneumococcal vaccination.

Urban and Rural

Neither the NIS nor the BRFSS permit measurement of urban-rural differences in immunization rates for Washington.
Other Measures of Impact and Burden

Age- appropriate Immunization Coverage/Delayed Onset of Immunizations. Children who receive their first immunizations after three months of age are more likely to remain under immunized by the age of 24 months.  This finding, combined with the fact that the most missed vaccination is the fourth DTP, indicates that many children remain unprotected until they receive required vaccinations for school entry.  The introduction of acellular pertussis vaccine in 1997, which has fewer side effects than whole cell pertussis vaccine (DTP), might lead to an increase in the acceptance of this vaccine.

Morbidity. The national incidence rate of measles has been steadily declining for the past decade from 11.2 per 100,000 in 1990 to .04 in 1999.
    In the United States, indigenous measles has not been seen for several years, but imported cases of infection continue to occur. In Washington, most cases in recent years, including the index case in the 2001 outbreak of 15 cases, have been of foreign origin or associated with exposure to imported cases.

Following varicella vaccine licensure in 1995, the national incidence rate of chickenpox dropped 67 percent from 135.8 per 100,000 in 1994 to 44.5 in 1999.
   To date, use of varicella vaccination in Washington is among the lowest in the country. Monitoring the use of vaccine and disease incidence on an ongoing basis will give more information about the association between vaccination with this antigen and the occurrence of this disease.

The newly available pneumococcal conjugate vaccine (PCV7) for use in young children has been readily accepted and widely used nationally despite its high cost.  This vaccine is expected to decrease morbidity from pneumococcal meningitis and to greatly reduce the incidence of otitis media that affects a large number of young children and contributes to numerous medical visits and procedures and lost work time for parents.

Hospitalization.  In 1999, there were over 2,200 hospitalizations in Washington for infants and children age one to four with diagnoses associated with pneumococcal meningitis, bacteremia, otitis media, and other related illness.  The cost was over $16 million. The incidence of these diseases is expected to decrease with widespread use of the PCV7 vaccine.

Cost.  Vaccines are cost-effective.  Approximately $8.50 in direct medical costs is saved for every one dollar spent on diphtheria-tetanus-acellular pertussis vaccine.  When indirect costs such as work loss are factored in, the savings increases to about $27 per dollar invested in that vaccine.  More than $13 is saved for every $1 spent on measles/mumps/ rubella vaccine, more than four billion dollars annually nationwide
.

Mortality.  Deaths from vaccine-preventable diseases have been greatly reduced over the past two decades.  Nationally, measles-related deaths have dropped from a high of 120 during the 1989 – 1991 outbreak to zero in 1998.  In Washington, there have been no reported deaths from measles since the two that occurred during the 1989 – 1991 outbreak.

Nationally, deaths related to meningococcal disease have remained relatively stable for the past ten years with 215 reported in 1990 and 234 in 1998.  In Washington in 1990, four deaths were reported; three were children younger than five years old.  Meningococcal-related deaths reached a statewide ten-year high in 1996 at 11; four were children younger than five years old.  No meningococcal-related deaths were reported in 1999.

Varicella-related deaths appear to be declining nationally:  there were 120 in 1990, 115 in 1995, and 81 in 1998.  In Washington, the number of varicella-related deaths has fluctuated between none and four since 1991.  Only two deaths involved children younger than five, one in 1993 and another in 1997. 

Risk and Protective Factors

Missed opportunities for administration of vaccines.  A missed opportunity is defined as any health care provider office visit at which a child does not receive all needed vaccinations that could have been safely and appropriately administered.  Most missed opportunities seem to occur during acute care visits or health supervision/follow-up visits.  Missed opportunities account for half of all under-vaccination.

Barriers. These include the following:  transportation problems, lack of an immunization schedule at home, families experiencing multiple moves or having multiple providers, and family members objecting to some vaccinations.

High Risk Populations

Exemptions.  While the majority of states permit school exemptions from required vaccinations for medical or religious reasons, Washington is one of only 15 states that permit exemptions for personal/philosophical reasons.  For school year 2000-2001, 32,323 children were exempt from one or more vaccinations, representing 3.4% of enrolled school-aged children statewide.  Over 90% of those exemptions were for personal/philosophical reasons.  Recent studies show that children exempted for personal reasons are more likely to become infected with measles and pertussis.
  

Intervention Points, Strategies and Effectiveness
Clinic-based immunization coverage assessment.  Because more than 80% of Washington children receive services from private providers, there is increased need to expand clinic assessment in these practices.  Provider assessment and feedback about immunization practices and policies are strongly recommended as an effective intervention in the National Guide to Community Preventive Services.

Focused information and education to health professionals.  The new recommendation from the Advisory Committee on Immunization Practices for polio immunization is four doses of inactivated vaccine (IPV) given by injection. In Washington, some providers are choosing not to give the fourth dose or are delaying it.  The Immunization Program collaborates with local health jurisdictions, the Immunization Action Coalition of Washington Health Care Provider Subcommittee, provider associations, managed care organizations, and others to provide ongoing education and training to health care professionals, with a major focus on the importance of giving the fourth polio dose.

CHILD Profile.  CHILD Profile is the Washington immunization registry and health promotion system designed to ensure children receive the preventive health care they need.  It is also used to help medical providers improve and maintain high immunization rates.  Virtually all children younger than six in Washington now have records in CHILD Profile.   And, as of April 1, 2001, 70% (more than 340,000) of these children have one or more vaccinations  recorded in the registry.  Although its emphasis remains on young children, CHILD Profile also has records on many teens and adults.  The system contains records on 2.8 million individuals, with 8.6 million vaccinations recorded.

Universal Access and Vaccine Distribution.  Since 1990, Washington has supplemented federal vaccine funding with state funding, so that all children under the age of 19 years have access to childhood recommended vaccines at no cost to parents or providers.  Publicly funded vaccine is available to public or private providers for this purpose. Private health care providers contract with the state Immunization Program to receive state-supplied vaccines at no cost.

Data Sources

State death data: Washington State Department of Health, Center for Health Statistics, Washington State Deaths 1990-1999 CD-ROM issued November 2000.
State hospitalization data: Washington State Department of Health Comprehensive Hospital Abstract Reporting System (CHARS) 1999.
National immunization data: National Immunization Survey (NIS), U.S. Department of Human Services, CDC.

National Center for Health Statistics, 1989-1998 Morbidity & Mortality Tables.

MMWR Summary of Notifiable Diseases, United States, 1999.

Behavioral Risk Factor Surveillance System (BRFSS), CDC.
For More Information

Washington State Department of Health Immunization Program (360) 236-3595 or visit our website at http://www.doh.wa.gov/cfh/Immunize
Technical Notes

The National Immunization Survey (NIS) is a random digit dial survey conducted annually by the Centers for Disease Control and Prevention (CDC).  This survey provides ongoing estimates of vaccination coverage among preschool children for the nation, all 50 states and 28 selected urban areas.  During 2000, 34,087 household interviews were completed.  Contacted providers submitted data for 22,958 children; the data then were weighted to represent all children surveyed and to account for nonresponding households, lower vaccination coverage among children in households without telephones, and changes in natality patterns.
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