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ABSTRACT

Vaccine-preventable diseases are on an alarming

increase in Hawaii as vaccination completion rates for 2

year-old children remain at 61%. Neither the state of

Hawaii nor the United States achieved their 1990 Healthy

People Objective of 90% vaccination coverage.

Numerous studies have investigated reasons for delayed

childhood vaccinations. Yet, among the variables measured,

factors such as residential mobility, mother's employment,

and knowledge that have not been investigated.

The study was a cross-sectional retrospective survey of

82 mothers of children on Oahu. Children primarily lived in

rural areas, were enrolled in a pUblic medical insurance

program, and of either Filipino and other Asian,

Hawaiian/Pacific Island, or Caucasian ethnicity. The

dependent variable, vaccination status, was measured at age

16 months and verified through medical records. Only 35.4%

of the children had completed vaccinations by age 16 months.

No association was found between vaccination status and

residential mobility, mother's employment, and use of

alternate child caregivers. However, valuable qualitative

findings with significant programmatic implications emerged.

Use of the life history calendar indicated that some

vaccinations were delayed due to family moves. Children of
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employed mothers were vaccinated, suggesting effective

social, employer, and provider support systems.

Mothers who knew about the diseases polio, measles,

mumps, and rubella were more likely to complete all

vaccinations. Also, children of mothers who perceived the

oral polio vaccine as beneficial were more likely to be

complete. No association was found between vaccination

status and a mother's perception of seriousness,

susceptibility, and barriers.

Recommendations suggest redirecting the focus of

vaccination completion by age 2 years to age 16 months and

younger. Such a redirection would reinforce also the need

for continued family and child follow-up as an essential

part of comprehensive well-child care.

Parents must have adequate information in order to make

informed decisions regarding vaccinations, in addition to

support from providers, employers, family members, and the

community. A national vaccinations tracking system would

ensure continuity of care for families and children,

especially those who are mobile and have multiple and

competing responsibilities. Only with the cooperation and

collaboration of multiple service sectors can we begin to

reach vaccination completion by age 16 months.
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CHAPTER 1

INTRODUCTION

In this study, "vaccinate" and "vaccination" relate to

the act of administering a vaccine. "Immunize" and

"immunization" refer to the immunity developed after

receiving a series of vaccines. This study focused on the

administration of vaccines and did not test the child's

level of immunity. The word vaccination is used throughout

the document; except in titles of programs, documents, or

projects that use the word "immunizations."

BACKGROUND

Vaccinations have played a major role in decreasing

communicable diseases throughout the world. It is estimated

that over three million child deaths and 400,000 cases of

polio a year are prevented by vaccines (UNICEF, 1993). In

the united states, the number of cases of vaccine

preventable diseases, such as polio, measles, mumps,

rubella, pertussis, and tetanus, have declined 97% or more

(Orenstein, 1992).

The World Health Organization's (WHO) Expanded Program

on Immunization (EPI) has increased childhood vaccination

rates to 80-90% completion in many developing countries

(UNICEF, 1991). In contrast, current vaccination rates in

the u.s. range from 40 to 60%, trailing behind many

developing African and Latin American countries (UNICEF,
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1993). Neither the u.s. nor the state of Hawaii achieved

their 1990 Healthy People Objectives of 90% coverage of the

2-year old population!

Over the past 20 years there have been major shifts in

the perception of the risks and benefits of vaccinations.

with some vaccines, as the incidence of disease dropped, the

relative risk of vaccine-related complications increased,

such as with the smallpox vaccine (Fenner, Henderson, Arita,

Jezek, & Ladnyi, 1988). Reports of neurological sequelae

from the pertussis component of the Oiphtheria-Pertussis

Tetanus (OPT) vaccine in the early 1980s led to significant

decreases in OPT vaccination rates in the U.S., Japan and

the U.K. with subsequent increases in pertussis cases

(Institute of Medicine, 1991; Rouse, 1992; Centers for

Disease Control, 1984). Polio epidemics with images of

victims locked in iron lungs have also faded.

Liability risks and stringent vaccine production

controls compounded the situation with a significant

increase in the cost of vaccines in the U.S., up to 500%

(OPT went from $2 to $12) (Institute of Medicine, 1991; U.S.

House of Representatives, 1986). These factors have led to

declining efforts on the part of parents and providers to

ensure complete and timely vaccination of young children.

Since the 1950s, numerous studies have tried to

determine the impact of a variety of vaccine-, system-,

provider-, and consumer-related factors on the vaccination
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status of children in developed and developing countries.

Key studies relevant to this research study will be

discussed in Chapter 2. Overall, such factors as cost,

availability, access to services, knowledge of consumer's

and provider's and attitudes regarding vaccinations and

communicable diseases have influenced the vaccination status

of children and adults. Yet, despite reports of significant

findings and subsequent development of programs and projects

to address these findings, vaccination rates among children

under two years of age remain at unacceptably low levels in

Hawaii and the mainland.

The incidence of communicable diseases in Hawaii, such

as measles, mumps, and pertussis, has steadily increased.

From 1987 to 1991, 48% of measles's cases and 63% of

pertussis's cases occurred in the 0 to 24-month-old age

range (Department of Health, 1991a). In 1992, there were 45

cases of measles, 28 cases of mumps, and 23 cases of rubella

(Department of Health, 1993b). Between July 11 and October

26, 1992, an outbreak of pertussis cases was recorded on

Kauai, of these only 3 cases (9%) were adequately vaccinated

(Department of Health, 1993b). Hawaii's rates of vaccine

preventable diseases are twice the national average

(Department of Health, 1991a).

Of Hawaii's 1,108,229 permanent residents in 1992, 7.5%

(83,000) were children age 5 years or younger (Department of

Health, 1992). In 1990, the Hawaii census estimated there
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were 32,619 infants and toddlers age 0 to 24 months. Based

on a 1993 retrospective random survey of public school

kindergarten students in Hawaii, only 61.2% of the 2-year

old population in 1989 were adequately vaccinated

(Department of Health, 1993a). Though this rate is high

compared to data from nine selected u.s. cities (10%-42%)

(Centers for Disease Control and Prevention, 1992), the

increasing incidence of vaccine-preventable diseases in the

Hawaii indicates a problem.

Because of the steady influx of immigrants, tourists,

and travelers from areas where many of these diseases are

still prevalent, children in Hawaii are at greater risk for

communicable disease exposure than on the mainland

(Department of Health, 1991a). Ten thousand immigrants were

expected to arrive by the end of 1992, primarily from the

Philippines (Department of Health, 1992a).

Buenconsejo (1991) found that 70% of the immigrant

pediatric clients (0 to 5 years of age), served by an urban

nonprofit health center on Oahu, were not up-to-date on

vaccinations. The majority of these children were brought

to the center because of mandatory state laws to obtain

vaccinations prior to entering a licensed day care or

private/public schools.

In addition, due to economic and housing constraints,

many families in Hawaii frequently change residences or move

to states and countries (Laney, 1992; Vobejda, 1992).
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Housing costs have outpaced income groups with many

households (>40%) paying more than 30% of their income for

housing (Laney, 1992; Vobejda, 1992). The 1989 Hawaii state

Department of Health Surveillance data indicated that 12.6%

of all household heads, excluding military, changed their

place of residence at least once one year prior to the

survey date (Department of Business, Economics Development

and Tourism, 1993). Whereas the u.s. Census and Internal

Revenue Service (IRS) data from 1975-1980 report immigration

rates in Hawaii at 16-17.4%, respectively (U.S. Bureau of

Census, 1990). Nationally, the u.s. Bureau of Census data

from 1980-1987 found that approximately one of five heads of

household (16-20%) moved at least once within the u.s. each

year (U.S. Bureau of Census, 1990).

Little is known of the effects of residential mobility

on child preventive health care, especially vaccination

status. One study found that children in families that move

frequently are less likely to have a regular source of

preventive health care (Fowler, simpson, & Schoendorf,

1993). Moving also involves disruption of daily routines

and loss of social support systems for all family members.

With the potential high incidence of residential

mobility in Hawaii and the increasing numbers of immigrants,

this under-assessed variable may have a noticeable impact on

vaccination status, especially if it occurs during the time

period of 2 to 15 months when a child is normally
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recommended to receive a vaccination. Families moving from

neighborhood to neighborhood within the island of Oahu, the

neighbor islands, the mainland, or from a another country

may not know where to seek well-child care and vaccinations

nor is this often a priority around the time of the move.

Hawaii is composed of several major ethnic and racial

groups with no one group predominating: caucasian, 33.4%;

Filipino, 15.2%; Japanese, 22.3%; Hawaiian, 12.5%; Chinese,

6.2%; Korean, 2.2%; Samoan, 1.4%; and Vietnamese, 0.5% (U.S.

Census Bureau, 1991). Multiple cultural and language

differences may influence understanding and effective

utilization of the more traditional Western preventive

health care services (Forbes & Wegner, 1987; Geertsen,

Klauber, Rindflesh, Kane, & Gray, 1975; Heggenhougen &

Clements, 1987; Pillsbury, 1990).

When compared to other ethnic groups, Filipinos,

Southeast Asians, and Samoans in Hawaii were noted to be at

greater risk of incomplete vaccinations status by 24 months

of-age when compared to other ethnic groups (Behenna, 1992;

Department of Health, 1992a). A summary of 37 cases of

indigenous measles from January to June 1992, by ethnicity,

indicated: Hawaiian/part Hawaiian, 40.5%; Filipino/part

Filipino, 18.9%; Japanese, 13.5%; Caucasian, 10.8%; and

Samoan, 5.4% (Department of Health, 1992a). These data

indicate an overrepresentation of disease incidence among

the Hawaiians and Samoans.
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Non-English speakers may also have difficulty in

reading the three lengthy Centers for Disease Control and

Prevention (CDC) vaccine information pamphlets (VIP). The

pamphlets, initially available in English only, must be

signed each time a vaccine is given. They also serve as the

informed consent document and are required in all health

care sites that receive vaccines from the Department of

Health (DOH). The inability of parents to read and

comprehend these documents may limit learning about the

vaccine-preventable diseases. Physicians in the private

sector are encouraged to use the CDC vaccine information

pamphlets but may use a similar document.

Parents tend to neglect or postpone the needed

vaccination until required by mandatory entrance guidelines.

Legislation by states to make vaccinations mandatory for

entrance into pUblic and private licensed day care centers

and schools, including Head start, led to significant

increases in vaccination rates for preschool children in the

u.s. (Le, Jones, & Schwarz, 1986; Scheiber & Halfon, 1990).

Nevertheless, these compliance laws, often lack strict

enforcement, and leave infants and toddlers vulnerable,

resulting in a "toddler immunization gap" (Le, Jones, &

Schwarz, 1986). Mandates without educational preparation

and resource planning merely shifted responsibilities and do

not guarantee an increase in vaccination coverage,

especially for the vulnerable young child.
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Hawaii also has the highest rate of female employment

in the U.S. National and state economic recession has

forced more female employment to meet the costs of daily

living (Vobejda, 1992). The 1990 Census indicates that

72.5% of Hawaii's mothers over 16 years of age are in the

workforce compared to a national average of 67.7% (Creamer,

1993; U.S. Census Bureau, 1991). Whereas, only 46% of all

women with children under 6 years of age were in the work

force at the time of the 1980 U.S. Census (Vobejda, 1992).

Maternal employment augments the need for alternate

caregivers, many of whom are immediate and extended family

members. Full-time employment of mothers also limits their

access to health care services which usually operate on a

8:00 a.m. to 5:00 p.m. schedule.

A 1988 study estimated that more than 36,000 young

children in Hawaii lived in work force households. Seventy

five percent of these children are cared for by an alternate

caregiver. Of the 27,000 children cared for by someone

other than a parent, 48% were cared for out of home by a

nonrelative for 4.4 days a week. Only 7% (1,890) were cared

for in a licensed child care center or preschool (Office of

Children and Youth, 1989). Thus the majority of infants and

toddlers (93%) are in nonlicensed care settings that do not

have mandatory vaccination guidelines and are at risk for

incomplete and timely vaccination.
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Even though a mother may perceive that her child's risk

of contacting a communicable disease is minimal or non

existent in her home environment, she may need to view the

alternate care site as a high risk environment--thus

motivating her to ensure her child's protection through

adequate vaccinations. There are still instances in Hawaii

where 10 or more children are in the care of one adult

(Creamer, 1993).

STATEMENT OF THE PROBLEM

Due to an increased incidence of vaccine preventable

diseases and unacceptably low vaccination rates in Hawaii, a

series of studies (focus groups, in-depth interviews, and a

survey questionnaire) were conducted in 1992 (Behenna,

1992). Results indicated barriers to vaccinations among the

671 Hawaii residents surveyed: (1) not sure of need, 32.4%;

(2) hours, 20.5%; (3) transportation, 19.3%; (4) cost,

15.6%; (5) didn't know where or when, 6.7%; and (6) hard-to

find location, 5.5%. Based on these findings, the DOH

developed the "Hawaii Immunization Action Plan" (lAP)

outlining several operational strategies: (1) purchase and

distribution of all childhood vaccines, (2) establishment of

a new vaccination financing system, (3) expansion of public

health nursing services, (4) intensification of targeted

education programs, and (5) upgrading data and tracking

systems. The lAP was initiated in the 1993.
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Despite these efforts, many unique factors were not

examined adequately and may have a significant impact,

positively or negatively, on vaccination status. These

factors include: (1) increased residential mobility, (2)

relatively high percentage of female employment, (3) use of

alternate caregivers with limited use of licensed daycare

services, (4) limited knowledge of the vaccine-preventable

diseases, and (5) a large and continuing influx of

immigrants resulting in multicultural/multilingual

populations.

Nationally, the majority of parents have demonstrated

acceptance of vaccinations by having their children

completely immunized for entrance into schools and in some

cases licensed day care centers (Hineman, 1991; Le, Jones, &

Schwarz, 1986; Ross, 1992). Hineman (1991, p. 560) states

that "Immunization ranks with motherhood and apple pie as a

value for most Americans. l' In light of the increasing

immigrant populations and changing situational factors such

as mobility and employment in the U.S., especially Hawaii,

such statements may not be culturally appropriate. Though

"motherhood" may be accepted among Hawaii's residents,

"apple pie" is definitely not the dessert of choice.

Many children in Hawaii are not completely vaccinated

by age 2 years nor are children vaccinated on time at

earlier ages as required by the DOH. Information on the

prevalence of the unique factors and their influence on the
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vaccination status of young children can provide a more

comprehensive picture of the vaccination problem locally and

nationally--identifying potential gaps and direction for

future vaccination programs, services and research.

PUBLIC HEALTH SIGNIFICANCE

Health promotion and disease prevention are the

cornerstones of pUblic health. Vaccination of children is

not only an activity of disease prevention but also closely

linked to health promotion. A broad and comprehensive

definition of health promotion involves cooperation and

collaboration from a multitude of sectors in addition to

health care, such as political, economic, education,

housing, psychosocial, and environmental.

Reduction of vaccine-preventable diseases through

vaccination of infants, children, and adults is currently a

major policy focus of the united States at all levels of

government. In 1992, former President G. Bush and the U.S.

Department of Health and Human Services Secretary L.

Sullivan announced an interagency vaccination plan that

included four cabinet departments mandated to work together

to foster community-based vaccination action plans (American

Nurse, 1992). Currently, President Clinton and the

Immunization Advocacy Coalition are taking assertive steps

to educate society about the urgent need to immunize

children and provide funds for services, vaccines, and

research (Cassetta, 1993; Shalala, 1993). It is estimated
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that for every $1.00 spent on measles, mumps, and rubella

(MMR) vaccinations, $10-$14 will be saved in prevention of

disease in the future (White, Koplan, & orenstein, 1985).

In September 1992, the Hawaii DOH received a grant from

the CDC to develop their Immunization Action Plan. The DOH

goal is a 95% vaccination completion rate among the 2-year

old population by 1995 and a reduction of indigenous cases

of vaccine-preventable diseases (Department of Health,

1992a, 1992b). Both goals are similar to the Year 2000

National Healthy People Objective (20.1, 20.11) (Public

Health service, 1991). However, the state will have a

difficult time of increasing rates from 61% to 95% over the

next two years without more research related to the

vaccination problem. It is important to identify those

factors not previously investigated that may influence

preventive health care, especially vaccinations.

Information on the presence and association of previously

discussed factors may necessitate a more mUltidisciplinary

and multifaceted approach to health promotion and disease

prevention strategies, locally and nationally.

Vaccination is also a component of well-child care and

serves as a valid and measurable indicator of overall

preventive child health care and service utilization. If a

child is not being immunized as recommended, he or she may

not be receiving other essential well-child care services,

i.e., physical examination; dental, hearing and vision
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screening; growth and developmental assessment; and health

education (play, safety, nutrition). Focusing efforts on

completion of vaccines at age 16 months and earlier can

reinforce the health promotion and prevention activities of

comprehensive well-child care.

If one only looks at children 24 months of age, it

under-estimates the problem of noncompletion and the

potential for disease outbreaks. Providing children the

extra time to become completely immunized, i.e., an extra 8

months from 16 to 24 months, is not doing justice to

children. In many ways this gap jeopardized the health and

welfare of all young children and their families in Hawaii,

wasting valuable time in which to seek solutions and plan

interventions to ensure adequate well-child care.

Though this research study focuses on the consumer, it

is intended to analyze behavior, not to "blame the victim."

other factors such as health care providers and systems also

have an impact on timely completion of childhood

vaccinations (Cutts, Orenstein, & Bernier, 1990; Langkamp &

Langhough, 1992; New & Senior, 1991; Peckham, 1989; National

Vaccine Advisory Committee, 1991). Due to potential

problems of accessing providers and systems and limited time

and resources, the major focus of this study will be on the

behavior of consumers.
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STUDY GOAL AND PURPOSE

The overall goal of the study is to improve the

vaccination status of 2-year-old children in the State of

Hawaii. More specifically, the purpose is to identify

several unique characteristics of consumers and to determine

the association of these characteristics with the timely

completion of vaccinations of young children by age 16

months at selected health care sites on Oahu.

Study results will provide a more comprehensive picture

to better direct the development of multifaceted and

multidisciplinary programs and policies to improve

vaccination rates for Hawaii's children. Findings will be

shared with the Hawaii State Department of Health to assist

them in reaching the "Healthy Hawaii" objective of 95%

vaccination completion of 2-year-old children by 1995.

RESEARCH QUESTIONS

Two major research questions were considered.

1. Which of the following factors (independent variables)

are associated with vaccination status of children 16

months of age: residential mobility, mother's

employment, use of an alternate child caregiver, the

mother's knowledge of vaccine-preventable diseases, or

the mother's attitudes and beliefs regarding

vaccinations and the vaccine-preventable diseases?

2. In addition, are other factors such as the mother's

marital status and ethnicity or race, source of
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information on vaccinations, use of a regular source of

health care, the child's health status, the child's

medical insurance, and the birth order of the child

associated with vaccination completion by age 16

months?

The dependent variable, vaccination status, lS defined

as whether the child completed or did not complete

vaccinations (DTP#1-4, OPV#1-3, and MMR#l) , by age 16

months, as required by the state of Hawaii and the CDC

(Table 2).

HYPOTHESES

From the research questions, the following hypotheses

were developed:

1. Residential mobility is associated with incomplete

vaccination status.

2. Mother's employment is associated with incomplete

vaccination status.

3. The use of nonlicensed alternate caregivers is

associated with incomplete vaccination status.

4. A mother's knowledge about vaccine-preventable

diseases is associated with complete vaccination

status.

5. A mother's positive attitude and belief about

the seriousness of the vaccine-preventable

diseases and the child's susceptibility to

contracting the vaccine-preventable diseases
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are associated with complete vaccination

status.

6. A mother's positive attitude of the benefits

of vaccines and the lack of barriers to

vaccinations are associated with complete

vaccination status.

7. The source of information or advice regarding

vaccinations is associated with vaccination

status, yet the direction is unknown and may vary

with the type of source.

8. Use of a regular source of health care, especially

preventive health care (vaccinations), is

associated with complete vaccination status.



17

CHAPTER 2

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

INTRODUCTION

Since Rosenstock, Derryberry, and carriger (1959)

reviewed the literature on why people failed to seek

poliomyelitis vaccination, numerous studies and articles

reporting on the problems and barriers to adequate

vaccination of children and adults throughout the world have

appeared. Several major and comprehensive literature

reviews of published and unpublished studies and reports

were recently completed, which discuss and evaluate barriers

to health care, specifically childhood vaccinations in

developing countries (Dick, 1985; Heggenhougen & Clements,

1987; Pillsbury, 1990; Population Information Program,

1986); in the united Kingdom (U.K.) (Lochhead, 1991); and in

the U.S. (Cutts, Orenstein, & Bernier, 1990; Melnyk, 1988;

Vaccine Advisory Committee, 1991).

Four broad categories of factors have been identified

that influence child vaccination status: (1) vaccine-, (2)

system-, (3) provider-, and (4) consumer-related. In this

chapter, research related to the first three categories will

be discussed first. Following this review a critical

analysis of relevant research studies of consumer factors,

specifically as they relate to the dependent and independent

variables of this study will be given.
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The conceptual framework developed to guide this

research study is presented next, followed by a discussion

of the related major theories and models.

VACCINE-RELATED FACTORS

Studies of vaccine-related factors focus mostly on the

biochemical failure (heat instability) of vaccines (Hersh,

Fine, Kent, Cochi, Kahn, Zell, et al., 1991; Gibbons, 1992).

This vaccine failure has occurred primarily in countries

that do not maintain an adequate cold chain system. Some

authors suggest the urgent need for a super vaccine, a

"multicomponent vaccine" (Gibbons, 1992); single dose

tetanus; and a measles vaccine that can be given to infants

before 9 months of age (Gibbons, 1992). One recent document

by the Children's Defense Fund reported on the negative

influence of major vaccine shortages on child vaccination

status in community and migrant health clinics in the u.S.

(Rosenbaum, 1991).

SYSTEM-RELATED FACTORS

A small number of studies have investigated the role of

the system's (services) influence on childhood vaccinations

and of provider-related factors. Accessibility,

availability, acceptability, and affordability of

vaccination services have a significant influence on a

child's vaccination status (Cutts, Orenstein, & Bernier,

1990; Lochhead, 1991; Orr, Miller, & James, 1984a;

Pillsbury, 1990; Rosenbaum, 1991; Vaccine Advisory
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Committee, 1991). Accessing vaccination services can be

difficult when the site is too far away, especially in rural

areas; hours are inconvenient; and there is no or limited

transportation available.

Even when conditions are favorable, other factors such

as obtaining an appointment in advance, long waits

(Heggenhougen & Clements, 1987; Hineman, 1991; Pillsbury,

1990; Scheiber & Halfon, 1990), required physical exam,

physician referral, or mandatory enrollment in a

comprehensive well-baby clinic/program (Hineman, 1991;

Vaccine Advisory Committee, 1991) can influence negatively a

child's vaccination status. In addition, insufficient

staffing and resources (Hineman, 1991; Rosenbaum, 1991;

Vaccine Advisory Committee, 1991), and type of staffing in

clinics (Peckham, 1989) have a negative effect.

Vaccinations have long been an integral component of

routine well-child care. In addition to the physical

examination, these scheduled contact times are a valuable

opportunity for providing anticipatory guidance to parents

regarding their infant's growth and development;

nutritional, play, and safety needs; as well as to discuss

the overall parent-child-family interactions and coping

mechanisms. Lurie, Manning, Peterson, Goldberg, Phelps, and

Lillard (1987) reported low vaccination rates significantly

associated with low utilization of well-child care services.

Some authors suggest that though comprehensive well-child
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care is highly recommended and optimal, due to the need for

an appointment, it may serve as a barrier to vaccination

status (Cutts, Orenstein, & Bernier, 1990; Hineman, 1991;

The Vaccine Advisory Committee, 1991).

There are mixed reports on the negative effects of the

high cost of vaccines and related administration fees.

Authors have suggested that cost alone is not a significant

barrier (Hineman, 1991; Lurie et al., 1987). Ironically the

major focus of many new vaccination programs, such as

Hawaii's Immunization Action Plan, is to reduce costs. To a

mother, cost of services may also include the time and

effort she expends in order to get her child immunized,

e.g., cost of transport, time off from work, babysitters,

and time away from household and child care duties

(Heggenhougen & Clements, 1987; New & Senior, 1991;

Pillsbury, 1990).

One major system-related factor, reported to have a

significant negative influence on vaccinations, is the lack

of a data tracking system to monitor health care services to

all children and to serve as a recall system (Cutts,

Orenstein, & Bernier, 1990; Hineman, 1991; Le, Jones, &

Schwarz, 1986; Lochhead, 1991; Peckham, 1989; Vaccine

Advisory Committee, 1991).

PROVIDER-RELATED FACTORS

Providers probably have the greatest influence,

directly and indirectly, on childhood vaccination status.
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Of the few studies which assessed the provider's knowledge

of and attitude toward vaccinations, especially

contraindications, and vaccine-preventable diseases, all

have found significant results: provider's lack of

knowledge and belief in vaccine efficacy and schedule

requirements is associated with low vaccination rates

(Langkamp & Langhough, 1992; New & senior, 1991; Peckham,

1989; National Vaccine Advisory Committee, 1991). Many

providers have no adequate or accurate knowledge of

vaccination schedules, true contra indications or even of the

diseases themselves (Lincoln, 1988; Melnyk, 1988; New &

Senior, 1991; Peckham, 1989; Pillsbury, 1990; Riddiough,

Willems, Sanders, & Kemp, 1981; Rosenbaum, 1991; Ross,

1992).

In addition, private and public health care providers

do not routinely assess a child's vaccination status when

providing curative services in hospitals, clinics or

offices, and schools leading to the problem of "missed

opportunities" (Bedford, Masters, & Kurtz, 1992; Cutts,

Orenstein, & Bernier, 1990; Hineman, 1991; Lincoln, 1988;

Lochhead, 1991; Peckham, 1989; Ross, 1992).

Cultural differences and insensitivity to the needs of

consumers, especially minorities, have also been found to

negatively affect preventive health care behaviors and

vaccination status (Heggenhougen & Clements, 1987; Melnyk,

1988; Vaccine Advisory Committee, 1991).
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CONSUMER-RELATED FACTORS

Consumer-related factors have been studied extensively,

especially in developing countries and England. Often

authors obtained their data from birth certificates, large

national survey data sets, medical insurance claims, or

public and private medical records reporting aggregate-level

results. Few researchers in the united States have

attempted to explore in-depth those individual factors that

may influence vaccination status of young children through

consumer interviews. Even fewer research studies developed

a conceptual framework to guide their study.

The association of three of the major independent

variables (residential mobility, mother's employment, and

use of alternate caregivers) to child vaccinations has not

been directly investigated in any country. Several studies

have evaluated parents' knowledge of vaccine-preventable

diseases, conducted primarily in developing countries.

Also, "knowledge" is usually of vaccine efficacy and disease

seriousness versus actual experiential knowledge of the

vaccine-preventable disease itself.

Parental attitudes and beliefs regarding vaccine

preventable diseases and vaccines have been the major focus

of consumer-related studies throughout the world, but not in

Hawaii. In Hawaii the association of other variables of

interest (mother's ethnicity or race, mother's marital
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status, child's health status, child's medical insurance,

and birth order) have also not been investigated.

Vaccination status

vaccination status, whether completed or not, is the

dependent variable. For this study, completion of

vaccinations is precisely defined as having all the required

Hawaii DOH vaccines by age 16 months, i.e., diphtheria,

tetanus, pertussis (DTP#1-4), oral polio virus (OPV#1-3),

and measles, mumps, and rubella (MMR#1) (Table 2), a

requirement of Hawaii and the CDC (Advisory Committee on

Immunization Practices, 1989). Physicians in the private

sector usually follow the American Academy of Pediatrics'

schedule, which allows the DTP#4 and OPV#3 vaccine to be

given as late as 19 months of age (American Academy of

Pediatrics, 1986).

No reported studies have used the 16-months of age

cutoff. Most use age 24 months (2 years) or subage groups

such as 3, 5, or 7 months of age. The 1993 DOH

retrospective school survey did find a 51.3% drop in

completion rates from age 7 months (61.2%) to 16 months

(9.9%) (Department of Health, 1993a).

Residential Mobility

The influence of residential mobility on vaccination

status has been indirectly analyzed in a few studies, only

one of which was in the u.s. No U.S. study investigating
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the direct impact of residential mobility on a child's

vaccination status was found.

In providing an overview of vaccinations' issues, Dick

(1985) discussed the negative effects of seasonal or urban

migration on vaccination status in developing countries.

Temporary migration of a new mother leading to social

isolation was found to have a significant negative impact on

maternal tetanus vaccination status in Bangladesh (Rahman,

Chen, Chakraborty, Yunus, Faruque, & Chowdhury, 1982). In

an aggregate study in England, residential mobility was

defined "as the percentage of pre-school children involved

in residential migration over any 12 month period" (Senior,

New, Gatrell, & Francis, 1990). This variable was in the

best regression model to explain vaccination uptake,

However, the authors questioned their methodology limiting

interpretation of results.

A retrospective case-control study conducted by

Alexander and Klassen (1986) interviewed over 500 parents in

Maryland, to determine the impact on vaccination status of a

rural county health department's decision to eliminate well

child services and decrease vaccination programs. Though

residential mobility was not a major variable of interest,

they noted that poor children (users of medical assistance,

AFDC, food stamps, or an annual family income under $5,000)

moved more often than nonpoor children in both the rural

"case" county and a similar rural "control" county. Thirty-
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seven to 51% of the poor children in both counties moved at

least once whereas only 30-37% of the nonpoor moved one or

more times. The association of residential mobility was not

correlated with vaccination status nor was the type or

distance of the move determined.

These same researchers found no significant difference

in vaccination status between the two counties though they

noted that one pediatrician had assumed the bulk (52%) of

the well-child care in the "case" county. They strongly

recommended that future studies should include a medical

record review on a sample of children to verify vaccination

completeness rather than a mother's report either from

memory or a shot card (Alexander & Klassen, 1986).

Analysis of the 1988 National Health Interview Survey

of Child Health data found that children from civilian

families who frequently changed residence were significantly

more likely to lack a regular site for both preventive and

sick care when compared with children who had never moved

(Fowler, simpson, & Schoendorf, 1993). In this study of

17,110 children, 0 to 17 years of age, one-third had never

moved, one-third had moved one or two times, and one-third

move three or more times. The authors found that 8% of the

children lacked a regular site for preventive care, 7%

lacked a regular site for sick care, and 3% used an

emergency room as a regular source of sick care (Fowler,

Simpson, & Schoendorf, 1993).
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The authors felt that geographic mobility could be

associated with decreased family income, a reduction in

health insurance coverage, and family "chaos." They

postulated that: "(1) disorganized families may be more

likely to move"; or "(2) given the upheaval associated with

moving, families take a while to locate new health care

providers" (Fowler, Simpson, & Schoendorf, 1993, p. 939).

Each time a family moves, all members often suffer a

loss of their usual social support systems. A follow-up

study using the same data indicated that school-aged

children in families that moved three or more times are at

increased risk for emotional, behavioral, and school

problems (G. Simpson, personal communication, August, 1993).

Mother's Employment

High female employment rate is another unique Hawaii

characteristic. Seventy-two percent of Hawaii's women over

16 years old are in the work force whereas the national

average is 67.7% (Creamer, 1993; U.S. Census Bureau, 1991).

Only one U.S. study indirectly evaluated the impact of

female employment on vaccination status. In analyzing data

from the 1982 National Access to Medical Care Survey (56

million people), Lutz (1990) looked at the relationship

between child preventive health care practices--of which

vaccination was a factor--and working status of parents.

Parental employment was used to define the type of family

("traditional" = male employed, "multiple earner" = both
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parents employed, or "non-traditional" = only female

employed). Since women are generally perceived as primary

caregiver and family health manager, Lutz (1990)

hypothesized that full-time employment of mothers would have

an impact on these domestic roles.

Independently, family type was not consistently

associated with preventive health care services. However,

children who had no regular source of care and came from a

nontraditional family (only female employed), were not up

to-date on measles vaccination and had delayed testing for

TB (tine), hearing, and vision. One major limitation of

this study was the determination of vaccination status by

parental reporting to the question whether the child was

"ever immunized for DTP, polio or measles." There was no

verification of medical or shot records nor did the question

determine accurate vaccination status. Maternal employment

was not separated from marital status, i.e., presence of a

male parent (Lutz, 1990).

In quantitative and qualitative cross-sectional survey

interviews of 253 mothers in England, female employment was

one variable used to define "gender role constraints" and

its impact on child vaccination status (New & Senior, 1991).

One-third of the mothers surveyed were working, but only 25%

of that number worked full time. Employment per se was not

found to be associated with low vaccination status.

However, the researchers felt that a more complex balance of
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commitments occurred that was difficult to determine

quantitatively but was revealed in several qualitative

responses to open-ended questions.

Mothers working full time during weekdays may be better

able to afford vaccines but they also experience greater

difficulty in accessing services that are open only on

weekdays. Therefore investigation of the direct impact of

this variable alone on vaccination status, especially if it

occurs at critical points, may provide valuable information.

No reference was found in the literature to the

relationship of a mother's current full-time enrollment in

school or college with her child's vaccination status.

However, since full time school attendance, like employment

limits a mother's access to seeking health care services for

her child, these two variables will be combined.

Use of Alternate Caregivers

It is assumed that if either both parents or a single

parent were employed, they would need some form of child

care. Data from the 1988 National Health Interview Survey

(NHIS) on Child Health, indicated the most common child care

arrangement nationally for children five years of age and

under were nursery schools or preschools (23%). The

grandparents or the father cared for the child, 14.7% and

12.9% of the time in or out of the home, respectively

(Dawson & Cain, 1990). In Hawaii, over 27,000 infants and

toddlers of working families receive child care of which



29

only 7% are in licensed care facilities (Creamer, 1993;

Office of Children & Youth, 1989).

Who the particular caregiver is may impact vaccination

status. For example, use of a licensed baby sitter or day

care facility in the u.s. precludes mandatory compliance

with vaccination requirements. Therefore, those using non

licensed individuals and facilities would not be subjected

to these requirements.

In a review of several studies of maternal time

allocation and child nutritional status, Coreil (1991)

reported that the competence of alternate caretakers in

developing ccuntries definitely affects a child's

nutritional status. Studies related to the role of the

alternate care giver in taking the child for health care

services, including vaccinations, were not found.

If a child is not being cared for by the mother during

the daytime then the problem of getting that child to a

health center for vaccinations would be increased

(Heggenhougen & Clements, 1987; Hineman, 1991; Le, Jones, &

Schwarz, 1986; Lutz, 1990; New & Senior, 1991, Pillsbury,

1990). Unavailability of a parent due to employment,

compounded by the need for a parental signature on the

informed consent forms, could further impede immunizing a

child. Other factors may be a part of this alternate

caregiver variable indirectly, such as time constraints and

competing priorities; multiple jobs (both parents working);
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and mothers going back to work when the child is 3-6 months

old (Hineman, 1991; Le, Jones, & Schwarz, 1986; Pillsbury,

1990) .

Mother's Knowledge

Most studies on knowledge, attitudes, and beliefs as

they pertain to child vaccination status have been conducted

in developing countries. Several recent monographs and

articles, reviewing the literature on the relationship of a

mother's lack of knowledge regarding vaccinations and the

related seriousness and risk of vaccine-preventable

diseases, report strong association of a mother's knowledge

with inadequate vaccination rates in developing countries

and England (Heggenhougen & Clements, 1987; Lochhead, 1991;

Peckham, 1989; Pillsbury, 1990). In the review of current

published and unpublished articles of vaccination research

in the U.S., only a few have attempted to evaluate the

parent's knowledge of the vaccine-preventable diseases

themselves (Burggraf, 1993; Lewis, Osborn, Lewis, Borckert,

Jacobsen, & Cherry, 1988; Markland & Durand, 1976).

In a large Utah survey, parents (N=2,209) were

questioned about their general knowledge of the DTP vaccine.

Specifically, parents responded to the question "how often

they thought brain damage or death could be caused by

pertussis versus the DTP vaccine" (Lewis et al., 1988, p.

284). Respondents were asked to rate on a 1-5 point scale

(always--never) "the relative frequency of the complications
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resulting from the disease and from the vaccine" and

"whether the disease or the vaccine was more of a threat to

their child" (Lewis et al., 1988, p , 284).

If they rated pertussis, the disease, as causing more

problems than the vaccine (DTP) respondents were labeled

"knowledgeable." Rating the vaccine as causing more

problems than the disease labeled them "misinformed."

Significantly more parents of non-immunized children were

labeled "misinformed" than parents of immunized children

(Lewis et al., 1988). A copy of the questionnaire itself

was not obtained to determine what additional "knowledge"

questions were asked. However, it is doubtful whether this

type of question determines if a parent "knows" about a

particular disease versus just choosing one of five scaled

responses to serious complications.

Another study in the late 1970s, identified 427 parents

from Missouri who initially did not respond to a mailed

survey regarding vaccinations and were later interviewed

face-to-face (Markland & Durand, 1976). Evaluation of

parents' knowledge related only to knowledge of vaccine

efficacy and length of protection afforded by the vaccine.

Through discriminant function analysis, both were found to

describe the "adequately immunized"--a term the authors did

not defined (Markland & Durand, 1976).

The American Nurses Association (ANA) and The Gallop

Organization participated in a 1993 study that reported



32

parents lack of understanding and awareness about

vaccinations and their importance. The survey found that

one in five parents believed that pertussis was not

contagious; 47% of parents were not aware that polio was

contagious; and 32% did not think measles could be fatal.

Findings also indicated that although most parents believed

that benefits of vaccination outweigh the risks (97%) and

that without vaccinations their child could catch a vaccine

preventable diseases (89%), vaccination completion rates for

2-year old children are low (40-60%) (Burggraf, 1993).

A large longitudinal prospective Yale Pediatric study

(n=513), focusing on utilization of pediatric medical care,

found that if mothers reported familiarity with common

illnesses, they were significantly more apt to use health

care services for their children (Horwitz, Morgenstern, &

Berkman, 1985).

The questionnaire currently used in several major CDC

funded vaccination surveys in Los Angeles, Philadelphia,

Baltimore, and Rochester does not ask parents if they know

anything about the diseases themselves. Knowledge is

primarily defined by responses to vaccine efficacy and

disease seriousness.

In Hawaii, several small focus group interviews (N=31)

and a larger survey (N=671) were conducted in 1992 (April

June). They found that a "lack of information about need"

was a major reason for not immunizing a child (as reported
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by mothers) (Behenna, 1992). This reply is ambiguous as it

was not known whether respondents did not know if their

child needed vaccines, which ones were needed, or if parents

did not know about the vaccine-preventable diseases.

Rosenblum and his colleagues conducted a small (N=94)

random study of Hispanic parents of Head start children (2-6

years) in New Mexico to determine the relationship of health

locus of control, health value, and perceived vUlnerability

to vaccination status (Rosenblum, stone, & Skipper, 1981).

Even though they found no significant results, they noted

that mothers were unable to distinguish diseases and cited

lack of knowledge as a reason.

Cognitive and experiential knowledge shape beliefs and

attitudes (Ajzen & Fishbein, 1980; Ajzen, 1985; Becker &

Maiman, 1975; Kolb, 1984; Rosenstock, 1990). Therefore,

mothers' who do not know what the major vaccine-preventable

diseases are, nor the characteristics of the diseases, may

have difficulty in accurately perceiving the seriousness of

these diseases and the child's risk of contracting them.

In light of the relative absence of this variable being

investigated in the U.S. and results of pilot testing, it

was necessary to ask respondents if they "knew a lot," "knew

a little," or "didn't know anything" about each vaccine

preventable disease.
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Mother's Attitudes and Beliefs

A mother's attitudes and beliefs regarding the

susceptibility, vUlnerability, and seriousness of vaccine

preventable diseases (Cutts, Orenstein, & Bernier, 1990;

Kviz, Dawkins, & Ervin, 1985; Le, Jones, & Schwarz, 1986;

Lewis et al., 1988; Lochhead, 1991; Peckham, 1989; Riddiough

et al., 1981) and her perceived control over the infant's

health (Linley, 1984; Howell-Koren & Tinsley, 1990) have

consistently shown an association with vaccination status.

Most societies in the developing world view Western

health care services as curative, and do not understand the

preventive nature of a shot (Heggenhougen & Clements, 1987;

Pillsbury, 1990). Often toddlers are perceived as less

vulnerable than infants, especially if they are healthy.

Mothers then question the need for a shot--something that

causes fever, irritability, rashes, and sore extremities

(Coreil, Augustin, Holt, & Halsey, 1989; Heggenhougen &

Clements, 1987; Lochhead, 1991; Pillsbury, 1990; Riddiough

et al., 1981). Fears, especially of the pertussis component

of the DPT vaccine: have led to a major decrease of vaccine

administration and a subsequent increase of cases (Centers

for Disease Control and Prevention, 1984; Institute of

Medicine, 1991; Peckham, 1989; Rouse, 1992).

Kviz and his colleagues interviewed a small sample

(N=61) of low social economic status (SES) and inner city

black women who were clients at a prenatal clinic. They
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followed up with interviews when the child was one and six

months old (Kviz, Dawkins, & Ervin, 1985). Using the Health

Belief Model (HBM) as their theoretical framework, they

found that a mother's health beliefs, when the child was six

months old, accounted for 30% of the variance with

vaccinations and perceived benefits of well-baby services.

A mother's perception of the child's increased

susceptibility to and seriousness of mumps, measles, polio,

and whooping cough was also found to be significantly

associated with adequate vaccination status and well-child

visits. The authors cite limitations of their study as (1)

small sample size, (2) sample were users of health care

services, (3) only one site was used, and (4) beliefs of

those not eligible to participate in the study are not known

(Kviz, Dawkins, & Ervin, 1985).

The large random (N=3,394) and national study done in

England and Wales (1987-1988) found that parental attitudes

were associated with both measles and pertussis vaccine

rates (Peckham, 1989). (The combined MMR vaccine had not

yet been introduced, nor was the polio vaccine included in

the study.) The researchers combined seriousness and

safety/efficacy scores for measles and pertussis to

facilitate analysis and develop a range of high/low for the

attitude and knowledge scale. Perceived seriousness of

disease, efficacy, and safety of the vaccine were

significantly related to vaccine rates.
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Regular Source of Health Care

Where a mother goes for well-child care (source of

health care), whether in the private or public sector, can

influence the child's vaccination status. The majority of

studies found that children receiving care in the private

sector had higher vaccination rates than those receiving

care in the public sector, however, the findings do not

always hold true between urban and rural areas (Alexander &

Klassen, 1986; Behenna, 1992; Lutz, 1990; Marks, Halpin,

Irvin, Johnson, & Keller, 1979; McCormick, Shapiro, &

Starfield, 1981; Peckham, 1989; Scheiber & Halfon, 1990).

The national U.K. study reported that medical practices

using a team approach (nurses or health visitors shared

responsibility for obtaining consents, recalling patients,

and giving injections) had significantly higher rates of

vaccinations than when the general practitioner had sole

responsibility for all aspects of vaccination (Peckham,

1989). Public sector clinics also had higher rates of

vaccination than the private sector.

Regular sources of care were identified in a series of

studies across the U.S. in which parents (N=4,890) were

interviewed in their homes (McCormick, Shapiro, & Starfield,

1981). These sources of care were private doctors (70%),

hospital clinic (12%), public health clinic (14%) and other

(4%). Children receiving services from other than a private

doctor were less likely to be completely immunized at 12
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months of age. Also, parents who took their children to

hospital clinics on a regular basis were less likely to know

their child's vaccination status.

Data analysis of the 1982 National Access to Medical

Care Survey noted that children who were not receiving

health care from a regular source were less likely to have

received the measles vaccine and tine (TB) testing. In

contrast, children of single female workers received more

preventive health care services (DTP, measles, and OPV

vaccines and eye, tine and hearing testing) from private

offices and clinics than those children of single female

workers who sought care from Health Maintenance

Organizations (HMOs) (Lutz, 1990).

More recent studies in the U.S. support the hypothesis

that those children receiving care from the private sector

are better immunized than those receiving care from the

public sector though definitions of "adequate/complete

vaccinations" vary (Hutchins, Escolan, Markowitz, Hawkins,

Kimblers, Morgan, et al., 1989; Scheiber & Halfon, 1990).

The smaller survey study by Hutchins and her colleagues of

unvaccinated preschool children (n=31) found these children

were more likely to have received care in the public sector.

Data from the California Department of Health Services

Immunization unit (1979-1987) specifically noted that

children at 7 months and 24 months of age have very low

vaccination levels and this pattern was twice as great for



38

children dependent on public clinics for their vaccinations

(Le, Jones, & Schwarz, 1986). Le, Jones, and Schwarz (1986)

also mention that changing physicians or clinics, which

results in lack of continuity of care, is a potential reason

for the toddler immunization gap.

In Hawaii, 78% of the respondents surveyed (N=671)

indicated that the same person saw their child at the last

health care visit as did the time before (Behenna, 1992).

Only 17% said they saw a different provider. It was not

determined whether the "health care visit" was for sick

care, well-child care, or vaccination. In this same study,

when asked "If my baby needs health care or is sick, I

usually go to ... ," respondents replied as follows: private

doctor, 59%; medical clinic, 35%; hospital clinic, 9%;

hospital emergency room (ER) , 4%; and public health nurse,

1 $\-o • The type of medical clinic (for-profit, public, or

nonprofit) was not noted in the report.

An early (1978) statewide survey (N=1,003) in Ohio

found higher rates of vaccination with private doctors than

with pUblic providers in urban areas. The differences did

not hold for the rural areas though the researchers

considered socioeconomic status as a confounder. The source

of health care may be confounded by the parents'

socioeconomic status, i.e., type of medical insurance.

However, controlling for SES still indicated that those

children who went to private doctors were more likely to
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have completed their basic vaccination series (Marks et al.,

1979).

Even though studies find better vaccination rates among

children receiving health care services from the private

sector than from the public sector, having a regular source

of health care (public or private) may have a positive

impact on vaccination status.

Mothers of nonpoor children in two rural counties were

as likely as mothers of poor children to identify a regular

source of preventive care (Alexander & Klassen, 1986). This

case-control study of 567 parents of 2-year-old children

also found that one pediatrician was seeing the bulk of

children in the case country (52%), and he had very flexible

hours and the willingness to see needy patients even if

unable to pay for services.

One study in a Baltimore pediatric practice indicated

that continuity of care is as important, if not more so,

than "where" or "who" a mother seeks care for her child

(Orr, Miller, & James, 1984b). Over 50% of 240 women

surveyed showed signs of depression. The authors suggested

that depressed mothers may have a diminished ability to

respond to the health care needs of their children and

having a regular source of care for the child can benefit

both the mother and child, directly and indirectly.

Findings from the 1988 National Health Interview Survey

of Child Health indicated that 8% of the children in the



40

U.S. lacked a regular site for preventive care, 7% lacked a

regular site for sick care, and 3% used the emergency room

as a regular source of sick care (Fowler, simpson, &

Schoendorf, 1993). When these findings were analyzed in

relationship to residential mobility, the authors found that

children who had moved were more likely to lack a regular

site for health care.

One of the Hawaii Immunization Action Plan's goals is:

"by 1995, 95% of the states' 0- to 2-year-old population

will have an identified 'health care home' where

vaccinations will be administered according to the Standards

of Pediatric Immunization Practices. II A 'health care home'

is defined as lithe agency or provider who is first contact

for all health care needs and the provider of preventive

services II (Department of Health, 1992a).

Therefore, information about the use of a regular

source of care for illness, well child care, and

vaccinations, and the identification of that provider or

agency seems appropriate. The sUbsequent association of

these factors on child vaccination status would provide

valuable information for DOH program and policy planners.

Source of Information

Available social networks and the community's opinion

regarding the importance of vaccinations can be a dominant

factor as to whether a mother has her child immunized

(Cutts, Orenstein, & Bernier, 1990; Heggenhougen & Clements,
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1987; Lochhead, 1991; Pillsbury, 1990; Riddiough et al.,

1981). In a survey study of 519 women in Indonesia, mothers

had little or no knowledge about vaccinations or

communicable diseases but still had their children immunized

because the highly respected village leader strongly

supported the program (streatfield & Singarimbun, 1988).

Reviewing studies of the 1950s, Rosenstock, Derryberry,

and Carriger (1959) found that if parents had discussed

vaccines with friends or a doctor, their children had higher

vaccination rates than those discussing vaccines with other

sources. The authors report on other studies that showed

that pressure from ministers and nurses also led to higher

vaccination rates. However, one must keep in mind that

these studies were conducted during epidemics of polio and

when vaccines were few and not required by law. The authors

felt strongly that if ones' perception of disease

susceptibility and seriousness and vaccine safety and

efficacy is low then social factors such as strong social

support are needed to modify behavior (Rosenstock,

Derryberry, & Carriger, 1959).

For adolescent mothers in a small descriptive

correlational study in the U.S., family social support was

predictive of adequate infant vaccination status (Mays,

1987). The researcher interviewed adolescent mother

grandmother dyads. Findings suggested that the

grandmothers, a family social support, advised the young
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mothers on vaccinations. Family support accounted for 10%

of the variation (stepwise regression) in vaccination

status.

Parents in the large Utah study (Lewis et al., 1988)

reported that television programs were the major source of

information (67%) that caused them to worry about

vaccinations. Information from the doctor (21%) was the

next most frequently cited source of their concerns.

In England, children incompletely vaccinated received

less advice from health professionals than children who were

completely vaccinated (New & Senior, 1991). Those who did

not complete vaccinations were more likely to receive advice

from family and friends. Health visitors (U.S. equivalent

are pUblic health nurses) and relatives were the major

source of advice for all parents (N=253), followed by the

general practitioner and health promotion pamphlets.

The researchers then clarified the type of

information/advice received and found some confusing

results. For example, parents of not completely immunized

children reported receiving more pro-vaccine advice from

health professionals than parents of children partially or

completely immunized. They concluded that most mothers

appear to be basing their decisions to immunize their child

on a wide range of past experience that exerts a stronger

influence than information provided by health professionals

(New & Senior, 1991).
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Sources from the larger national survey (N=3,394) in

England and Wales cited the influencing parental decisions

to vaccination in descending order: health visitors,

general practitioners, "no one," media, health education

material, and friends or relatives (Peckham, 1989).

However, the researchers did not correlate the source of

information with vaccination status.

Parents surveyed in Hawaii indicated that the physician

was potentially the best source (52%) for the provision of

information about vaccinations (Behenna, 1992). Other

sources suggested were TV, 48%; brochures, 31%; magazines,

21%; radio, 19%; nurses, 16%; and posters, 6 ~o • On tally,

some parents mentioned more than one source.

Mother's Ethnicity or Race

Evidence that factors related to ethnic background

significantly influence vaccination status are not clearly

identified, especially in the U.S. Race and ethnic minority

status are usually the major variables of interest in health

service utilization research. Yet, definitions vary and

results are often confounded by other factors such as

socioeconomic status, feelings of alienation,

system/provider interactions, and language barriers

(Becerra, 1981; Coreil et al., 1989; Cutts, Orenstein, &

Bernier, 1990; Eng, Naimoli, Naimoli, Parker, & Lowenthal,

1991; Hineman, 1991; Jarmen, Bosanquet, Rice, Dollimore, &
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Leese, 1988; Melnyk, 1988; Orr, Miller, & James, 1984a;

Riddiough et al., 1981; Vaccine Advisory Committee, 1991).

The following review of vaccination research studies

that considers ethnicity or race as a major variable does

not include research that compared blacks and whites.

Becerra (1981) interviewed a random sample of 215 low

income parents of children three years or younger; 52% were

Chinese American and 48% were white. The study determined

the knowledge and use of child health services by Chinese

Americans in California as compared to whites. Skill in the

English language was a major predictor of use; only one

third (n=37) of the Chinese Americans spoke English.

Chinese American parents felt that if the child was healthy

they did not need to see a doctor. They knew where to go

but felt that many of the medical practitioners did not know

about or understand Chinese cultural norms. The author

stated that the need for cultural sensitivity by health care

practitioners was imperative (Becerra, 1981).

The 1992 retrospective survey of kindergarten children

in Hawaii found children of Filipinos, Southeast Asians, and

Samoans at greater risk of incomplete vaccination status by

24 months of age when compared to other ethnic groups

(Department of Health, 1992a). Even though the survey and

focus group interviews by Behenna (1992) identified the

respondent's ethnic/racial group, results were not

correlated with vaccination status or other data.
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A summary of 37 cases of indigenous measles in Hawaii

from January to June 1992 reported, by ethnicity, the

following breakdown: Hawaiian/part-Hawaiian, 40.5%;

Filipino/part-Filipino, 18.9%; Japanese, 13.5%; Caucasian,

10.8%; and Samoan, 5.4% (Department of Health, 1992a). with

the current la-page English vaccine information packets that

a parent must read each time the child is immunized,

language may indeed be a major barrier in Hawaii. However,

the 1990 Census indicated that 70% of the citizens speak

English (U.S. Census Bureau, 1991).

Edwards (1992) discussed several important

considerations in the use of ethnicity as a study variable.

She recommended the selection of an appropriate operational

definition and identification of other data required in the

interpretation of ethnicity, e.g., religious affiliation,

language spoken, and recent immigration (country of origin).

Ethnic and racial backgrounds, in this study, were

determined by the mother's response to a question regarding

her dominant ethnic or racial group and supported by

identification of the primary language spoken at home.

Religious affiliation was dropped after pilot testing

indicated such a wide variety of religious affiliations

among the various ethnic groups.

Mother's Marital Status

Marital status affects a child's vaccination rate

negatively if the mother is a single parent (Hutchins et
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al., 1989; Jarmen et al., 1988; Lochhead, 1991; Lutz, 1990;

New & Senior, 1991; Riddiough et al., 1981; Senior et al.,

1990). If single and employed, it is assumed that her need

for alternate child car~ services may be increased.

Only a few research studies in the u.s. found an

association between a mother's marital status and the

child's vaccination status. In a small scale survey

interview of parents (n=31) with a preschool child

unvaccinated against measles during an inner-city outbreak,

unvaccinated children were more likely to have single

mothers than those vaccinated (Hutchins et al., 1989).

Analysis of the 1982 National Access to Medical Care

survey indicated that children of "nontraditional families"

who had no regular source of health care were significantly

more apt to have no or delayed measles and polio vaccines

(Lutz, 1990). "Nontraditional family" was defined as "where

only a female parent is employed outside the home" (Lutz,

1990, p. 40). At the time of the survey, 20-50% of the

children were being raised by single parents, mostly

divorced or separated women. The author concludes that

children of single female workers are at highest risk for

receiving inadequate preventive health care.

In England, mothers not living with a partner or other

adults (like parents) were less likely to have their infants

completely immunized than other family types (New & Senior,

1991). The researchers suggested that this situation
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existed because single mothers lacked practical support

and/or advice.

A study of geographic mobility and a school-age child's

emotional and behavioral adjustment also found a

relationship between mobility and marital status (G.

Simpson, personal communication, August, 1993). Findings

from the 1988 National Health Interview Survey on Child

Health indicated that 53% of the children whose mothers were

widowed, separated or divorced had moved three or more

times. In comparison, only 43% of children whose mothers

had never married and 36% of children whose mothers were

currently married had moved three or more times. However,

the data do not determine whether the mother was living with

a partner at the time of the move.

Number of Children in Family (Birth Order)

Large families and the presence of other children

under five years of age are associated with incomplete

vaccinations for the young child. Mothers have reported

difficulty in finding caretakers for other children; trying

to manage several small children on the bus (Behenna, 1992)

and in the busy clinics; with illness of other children; and

other competing family responsibilities (Cutts, Orenstein, &

Bernier, 1990; Lochhead, 1991; Markland & Durand, 1976;

Marks et al., 1979; New & Senior, 1991; Peckham, 1989;

Senior et al., 1990; Woodward, 1988; Young, 1985).
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Two random samples of birth certificates in Ohio in the

1970s (N=1,003) and again in the 19805 (N=1,630) found a

significant negative association between the number of

siblings and a child's vaccination status (Marks et al.,

1979; Young, 1985). Marks and others (1979) noted that

children in large families with three or more siblings had

low vaccination rates and Young (1985) further reported that

having a sibling under five years of age was significantly

associated with low rates.

The Tennessee birth certificate review in 1986

(N=1,440) and a survey in England (N=253) noted similar

results; the presence of older siblings was associated with

low vaccination rates (Woodward, 1988; New & Senior, 1991).

However, the English national survey did not find any

significant association between the number of siblings and

vaccination status (Peckham, 1989).

Child's Health Status

The health status of the child, as perceived by the

mother, was found to determine whether vaccinations will

occur at the time of a scheduled visit. In fact, it appears

to be major barrier. If a child is sick even with a minor

illness, vaccination is delayed though this may also be the

provider's decision (often inappropriate) (Ewert, Thomas,

Chun, Enguidanos, & Waterman, 1991; Hutchins, 1989; Lewis et

al., 1988; Linley, 1984; New & Senior, 1990; Peckham, 1989).
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In one focus group interview regarding childhood

vaccinations on the island of Maui, many of the mothers were

aware of vaccinations and felt their children were up-to

date (Behenna, 1992). Most of these mothers had a

handicapped or disabled child and were therefore frequently

in contact with a health care provider. So the impact of

the child's health status on vaccination may vary depending

on the acuteness or chronicity of the illness, as well as

the perception of the mother and provider.

There are two levels to the child's health status: (1)

acute and minor illnesses and (2) chronic illness and/or

congenital anomalies (Lewis et al., 1988). Sixty-six

percent of respondents to the large Utah vaccination study

reported that the child being "ill" at the time of

vaccination was the major reason for noncompletion and/or

delays. Both of the studies in England (New & Senior, 1990;

Peckham, 1989) found that minor illness was also the

primarily reason for being incomplete.

Children in Latino communities in Los Angeles County

had missed their MMR vaccination at the required time for

the shot primarily due to illness (Ewert et al., 1991).

This household survey of 279 parents of children 12-59

months of age, selected in cluster samples of census tracts,

also noted that if the children who missed the MMR had lower

rates of receiving the DTP#3 and OPV#3.
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Low vaccination completion rates were found in children

who had no congenital anomalies, low birth weight, and a

history of one or more lower respiratory infections

(McCormick, Shapiro, & Starfield, 1981). In this review of

2,236 records of children 12 months of age, the researchers

found that children with congenital anomalies or

developmental delays had higher vaccinations rates than

other children. This is not surprising since these children

see health care providers more often because of their long

term health problems.

Child's Medical Insurance

Another variable to be measured in this study, as a

proxy for socio-economic status (SES) , is type of medical

insurance. Although low socioeconomic status alone has been

associated with low vaccination rates, the interpretation of

these findings can be confounded by other factors, such as

access and availability of services (Cutts, Orenstein, &

Bernier, 1990; Hineman, 1991; Le, Jones, & Schwarz, 1986;

Lochhead, 1991; Lurie et al., 1987; Peckham, 1989; Riddiough

et al., 1981).

In a study of families (newborns=97, 0-6 years age=647)

randomly assigned to different insurance plans, researchers

concluded that "free care alone is an insufficient incentive

to provide adequate levels of preventive care" (Lurie et

al., 1987, p. 804). Though not significant, they did find a
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trend of decreased vaccination status with increased levels

of cost sharing (CI=0.9-18.7).

There are additional socioeconomic-related constraints

to low vaccination rates and use of health care services

other than cost, such as type of medical insurance,

unemployment, work hours, and transportation (Cutts,

Orenstein, & Bernier, 1990; Hineman, 1991; Jarmen et al.,

1988; Lochhead, 1991; Lurie et al., 1987; Riddiough et al.,

1981; Rosenbaum, 1991).

Two studies have found an indirect relationship between

type of medical insurance and residential mobility. Poor

children, defined as those receiving public medical

assistance (Medicaid) and Aid to Families of Dependent

Children (AFDC), were more likely to have moved at least

once compared with nonpoor children (Alexander & Klassen,

1986). In addition, school-age children in families below

the u.s. poverty index were more likely to have changed

residence three or more times compared with children in

higher income families «$20,OOO/year) (Fowler, Simpson, &

Schoendorf, 1993).

CONCEPTUAL FRAMEWORK

In order to organize the independent and dependent

variables in this study and guide the research methodology,

a conceptual framework was developed (Figure 1). The major

concepts of this framework are (1) system (provider and

service), (2) knowledge and attitude (of mother), (3)
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sUbjective norm (influence of significant others), and (4)

situational factors. The dependent variable, vaccination

status, is the behavior under investigation. An

individual's intention to perform a behavior is part of the

conceptual framework, but due to the retrospective nature of

the research design, such intention is not measured.

Within the system, children receiving care, especially

well-child care from the same source, would be more likely

to have their vaccinations complete than those children not

using a regular source of health care. Whether the provider

is in the pUblic or private sector may also influence

vaccination status. The concepts of mother's knowledge and

attitude and sUbjective norms will be discussed in the

section on models and theories.

The last category, situational factors, is defined as

those resources and opportunities one possesses (or lacks)

to do the behavior (Langlie, 1977; st. Clair, Smeriglio,

Alexander, Connell, & Niebyl, 1990). The influence of

situational factors (residential mobility, mother's

employment, use of alternative caregiver, child's health

status, child's medical insurance, and number of children in

the family) mayor may not have a negative influence on

vaccination status. Since many of these situational factors

may change during the 2 to 15-month time period in which a

child should be immunized, they are labeled "situational."
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All four categories influence each other as indicated

by the arrows in Figure 1. These categories, in turn,

directly affect a person's intention toward a certain

behavioral goal and intention generally leads to behavior

performance. The longer dotted lines from the system and

situational factor categories indicate their additional

affect on actual behavior after one has formulated

intention. For example, if a mother intends to take her

child to be immunized but on the day it is scheduled, she

cannot find transport or the child is perceived as ill, then

she may not go.

Table 1 identifies each concept of the conceptual

framework and the respective variables to be measured.

Table 1

CONCEPT

Conceptual Framework:

VARIABLE

Concepts and Variables

SYSTEM

KNOWLEDGE,
ATTITUDES

SUBJECTIVE
NORM

SITUATIONAL
FACTORS

BEHAVIOR

Regular Source of Care
Type of Provider

Knowledge of Vaccine-Preventable Diseases
Perception of Seriousness
Perception of Susceptibility
Perception of Vaccine Benefits (Protection)
Perception of Barriers (Worries)

Mother's Marital Status
Mother's Ethnicity or Race
Source of Information About Vaccinations
Type of Alternate Child Caregiver

Residential Mobility
Mother's Employment
Use of Alternate Child Caregiver
Child's Medical Insurance
Child's Health Status
Number of Children in Family (Birth Order)

Vaccination Status by Age 16 Months
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MODELS AND THEORIES

No one theory or model was found to conceptualize

adequately the variables and research design of this study.

Therefore, major concepts from four theories and models were

used to develop the conceptual framework and operationalize

dimensions for the study. The following theories have been

used to explain preventive health behaviors, especially

vaccinations: the Health Belief Model (Becker & Maiman,

1975; Rosenstock, 1990), the Theory of Reasoned Action

(Ajzen & Fishbein, 1980) and Planned Behavior (Ajzen, 1985),

and a model by Andersen and Newman (1970). All the theories

will be discussed as they pertain to concepts of the

framework and the research variables.

Health Belief Model

Developed in the 1950s by a group of u.S. Public Health

Service social psychologists (Rosenstock, 1974), the Health

Belief Model (HBM) was used to explain the failure of people

to accept disease preventives or screening tests (Becker,

1990). The HBM is derived from well-established

psychological and behavioral theories, which hypothesize

that behavior depends upon the value placed by an individual

on a particular goal and an estimation of the likelihood

that a given behavior/action will achieve that goal. The

model consists of the following dimensions: perceived

susceptibility, perceived severity, perceived benefits,
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perceived barriers, cues to action and other variables

(demographic, personal, structural and social) (Appendix A) .

Perceived susceptibility refers to one's subjective

perception of the risk of contracting a condition. In this

study, this is a mother's perception of her child's risk of

contracting any of the seven major vaccine-preventable

diseases. A mother's subjective evaluation of the

seriousness of these seven diseases for her child defines

the second HBM dimension of perceived seriousness. In

addition to the medical/clinical consequences of a vaccine

preventable disease, there are the social consequences,

i.e., effects on work, family life, and social relations

(Becker, 1990).

Even though one may consider that he/she or a young

family member was susceptible to a serious disease, the

perception of the benefits (efficacy and feasibility) of the

necessary preventive behavior affects their action. The

perceived susceptibility produces the force leading to

behavior and the perceived benefits defines the particular

course of action (Becker, 1990).

Most vaccination and preventive health care research,

using the HBM, have emphasized the perceived barriers or the

negative aspects. Though cost (dollars) of services is

often the main barrier of concern, there are additional

unconscious "costs" a person may consider such as side

effects, pain, inconvenience, time-consumed, child care,



57

etc. Rosenstock (1974) states that the combined levels of

susceptibility and severity provide the energy or force to

act and the perception of benefits (minus barriers) provides

a preferred path of action.

Cues to action have been used occasionally in defining

the HBM but have not been systematically studied. Two

studies that used the HBM found that postcard reminders as

cues to action for influenza vaccinations were an important

predictor of behavior (Larson, Olsen, Cole, & Shortell,

1979, 1982). Another study, using specific and general

mailed reminders, noted significant difference in childhood

vaccination coverage between the experimental and control

groups (Yokley & Glenwick, 1984). Therefore, this variable

may be a critical factor to improve vaccination rates, but

necessitates a data tracking system, which is not currently

available in Hawaii. Open-ended survey questions of what

would make it easier for respondents to immunize their

child(ren) may elicit potential "cues to action" that

parents desire.

Other variables used in the HBM model are demographic,

sociopsychological, and structural, which may, at any time,

affect the individual's perception and therefore indirectly

influence health-related behavior. Sociodemographic

factors, especially educational level, are felt to have an

indirect effect on behavior by influencing the perception of

susceptibility, severity, benefits, and barriers
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(Rosenstock, 1990). Rosenstock (1990) therefore recommends

that researchers seek out that combination of conditions,

beliefs included, that account for the greatest variance in

behavior in order to develop alternative solutions.

There are many criticisms of the HBM. The major

criticism is that behavior cannot always be accounted for by

reference to beliefs. In addition, beliefs in themselves

are not sufficient conditions for action and modification of

beliefs is often unsuccessful. Other problems concerning

use of the HBM have been the difficulty in quantifying

results beyond an ordinal scale and the lack of analyzing

joint relationships among variables (Rosenstock, 1990).

In addition, there is concern about the ability of the

HBM to predict preventive health behaviors, especially those

of health promotion. Measurement of beliefs in a cross

sectional and retrospective survey makes it difficult to

determine if beliefs are a cause of behavior or behaviors

are a cause of the beliefs (Hingson, Lin, & Hingson, 1976;

Kviz, Dawkins, & Ervin, 1985; Rosenstock, 1990). This

potential problem supports the inclusion in this study of

the knowledge component with attitudes and beliefs regarding

vaccine-preventable diseases and vaccines.

It becomes difficult to differentiate between actions

undertaken for health-related reasons and actions undertaken

for nonhealth reasons (Rosenstock, 1990). This difficulty

could occur in vaccination if parents vaccinate the children
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in order for them to start school, a nonhealth reason.

Investigation of vaccination status of young children at 16

months of age essentially eliminates this confounder since

they are still generally too young to enter kindergarten.

Also, few mothers in Hawaii use a licensed day-care service.

Theory of Reasoned Action

"Intention" is a critical component of the Theory of

Reasoned Action and seems to address one of the criticism of

the HBM. Beliefs in themselves are not sufficient cause for

action. First of all, this model focuses on the

individual's attitudes toward the behavior, i.e., the

person's beliefs that the behavior leads to certain outcomes

(Appendix A). Additionally, the model considers the

individual's evaluations of the outcomes and the subjective

norm. Sociodemographic variables function only through

their influences on the determinants of behavioral

intention, as seen in the HBM.

SUbjective norms are the beliefs that certain

individuals or groups think should or should not be

undertaken; the behavior weighted by the person's desire to

comply with their wishes (value expectancy) (Rosenstock,

1990). Ajzen and Fishbein (1980) refer to the role of

subjective norms in influencing intentions and behaviors.

Use of subjective norms adds a strong cultural component to

the prediction of behavior by emphasizing normative
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influences that might affect intention for any reason

(Rosenstock, 1990).

Theory of Planned Behavior

The question of volitional versus nonvolitional

behaviors (e.g., mandatory requirement for vaccination

completion for entrance into a school or a licensed day

care), led Ajzen in 1985 to develop the Theory of Planned

Behavior (Appendix A). The Theory of Planned Behavior is an

extension of the Theory of Reasoned Action identifying many

of the same components but adding the perception of

behavioral control (perceived control). Because the

behavior, vaccination status, is primarily a volitional one

and most parents will have demonstrated the ability to have

already immunized their child at age 3 and 5 months, this

additional dimension of perceived control will not be

measured.

More importantly, in this extended model. Ajzen expands

the definition of subjective norm. Subjective norms

concerning vaccination of young children (complete

vaccination status) is viewed in the context of the person's

beliefs regarding what significant others think, including

health professionals.

Framework of Health Services utilization

An additional model of interest to support the proposed

conceptual framework for this research study is that of

Andersen and Newman (1973). These authors developed a
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framework that includes societal, individual, and health

services system determinants to explain utilization of

health services (Appendix A). societal determinants

(technology and norms) influence individual determinants and

the health service system directly. Various types of

individual determinants (predisposing and enabling factors,

illness level) subsequently affect health services used by

the individual (Andersen & Newman, 1973). A further

breakdown of the enabling and predisposing factors includes

many of the major variables found in previous theories and

models. It also includes a major independent variable,

residential mobility.
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CHAPTER 3

METHODOLOGY

INTRODUCTION

This chapter describes the research design, study

population, and sample; instrumentation including

operational definitions of the variables in this study; and

the data collection process.

Research Design

This descriptive research study used a cross-sectional

survey design to identify the presence of several unique

characteristics to measure the association between these

characteristics and the vaccination status of children in

Hawaii. The cross-sectional survey design enables one to

observe the interrelationships between the dependent and

independent variables at one selected point in time

(Kleinbaum, Kupper, & Morgenstern, 1982).

The dependent variable was vaccination status, measured

as a dicotomized nominal variable: COMPLETE and NOT

COMPLETE. completion of vaccinations is defined as receipt

of eight vaccines (DTP#1-4, OPV#1-3, MMR) by age 16 months.

These eight vaccines are those currently required by the

Hawaii state Department of Health (DOH) (Table 2). Missing

anyone of these eight vaccines by age 16 months is defined

as NOT COMPLETE.
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The independent variables, or unique factors under

investigation, are residential mobility, mother's employment

and use of alternate child caregiver, a mother's knowledge,

and mother's attitude and beliefs. Data were also collected

on source of regular health care, source of information

regarding vaccinations, mother's ethnicity or race, mother's

marital status, child's health status, the child's medical

insurance, and the number of children in the family (birth

order) .

The study also utilized a new tool, a retrospective

life history calendar (Freedman, Thornton, Camburn, Alwin, &

Young-DeMarco, 1988), to recall events that occurred before

the interview date (Appendix B). The retrospective method

was preferred because of limited time and resources.

A case-control type format was used for tests of

association. The cases are children who did not complete

their required DOH vaccination series by age 16 months and

the controls are the children who completed the required DOH

vaccinations series by 16 months of age. This study was

approved by the University of Hawaii Human SUbjects Research

Committee in October 1992 and the Kapiolani Medical Centers

in February 1993 (Appendix C).

study Population and Sample

The study population was comprised of children between

the ages of 16 to 32 months residing in the state of Hawaii

at the time of data collection. The study sample consisted
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of 82 children 16-32 months of age whose mothers or legal

guardians were present at the interview sites, spoke

English, and consented to participate in the study.

Sampling was nonrandom and purposive.

In the waiting room of the public health nursing

clinics and the private pediatrician's office, almost every

adult present, whether accompanied by a child or not, was

approached by the interviewer. In over 30 interviews,

conducted by the principal investigator, only two mothers

refused, one stated she was in a hurry and the other was not

interested. Similar reports were made by the other three

interviewers. In a few cases the child was too ill for the

mother to stay. Parents were generally very interested in

participating. Many commented that they had not realized

how important vaccinations were and what they didn't really

know about the vaccines and diseases until this interview.

The interviewer identified herself, briefly stated that

she was conducting a study regarding baby shots

(vaccinations) of children 16 to 32 months of age, and asked

potential participants if they were interested in

participating. If the adult had a child within that age

range and spoke English, the interviewer explained the

purpose of the study and the approximate length of time for

the interview. Upon verbal consent, the respondent was

asked to read and sign a formal consent form (Appendix D) .
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Interview sites

In order to locate a sample of sufficient numbers and

representative of the total population, three health care

sites on Oahu were chosen and approvals were obtained

(Appendix C). The three sites were a private pediatrician's

office in rural Wahiawa, the Kapiolani Medical Center for

Women and Children in urban Honolulu, and two DOH public

health nursing clinics (rural Waipahu and urban East

Honolulu, Diamond Head) .

The private pediatrician's office in rural Wahiawa was

chosen from the private sector and provides services to

clients from a wide variety of ethnic and socioeconomic

backgrounds. She has had her practice in the area for over

13 years. During the data collection period, March and

April 1993, approximately 950 and 852 children were seen,

respectively.

After the first week of interviewing, during a verbal

progress report to this pediatrician, she mentioned that

vaccines are received from the DOH. Hence, she closely

follows the DOH required vaccination schedule with all

clients.

The Kapiolani Medical Center for Women and Children

(KMCWC), a nonprofit organization, is the largest maternal

child health care facility in the State, serving clients

from all ethnic and socioeconomic backgrounds. Permission

was granted from the Research Board to interview clients at
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four different units within the medical center: the

pediatric and obstetric/gynecology (ob/gyn) outpatient

clinics and the perinatal and postpartum inpatient units.

Dr. Louise Kido Iwaishi, medical director of the KMCWC

pediatric outpatient clinic, served as co-sponsor of the

study at this site.

During the three months of data collection (March-May

1993), the ob/gyn outpatient clinic served an average of 554

clients a month. The pediatric outpatient clinic served an

average of 1,223 clients a month. Approximately 59% of the

clients seen in the ob/gyn outpatient clinics were enrolled

under Medicaid. Data from a 1992 clinic report indicated

that the major ethnic groups seen in the ob/gyn clinic were:

Hawaiian/part-Hawaiian, 20.6%; Filipino, 20.4%; Caucasian,

14.3%; Japanese, 13.6%; other (not explained), 12.2%;

Chinese, 5.4%; and Samoan, 4.3%.

The special care perinatal inpatient unit had, during

the study period, a daily census of 22-28 patients with an

average hospital stay of 14 days. Average total patient

census per month on each of the two postpartum inpatient

units was 550 with an average length of stay of 48-72 hours.

The public health nursing clinic in Waipahu serves a

predominately Filipino population and has a vaccination and

family planning clinic in addition to other services. An

average of 201 children received vaccinations at this clinic

during the study period. The pUblic health nursing clinic
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in East Honolulu (Diamond Head) was included because of its

urban population. During the study period an average of 178

children were vaccinated monthly. However, even though

there were sufficient number of children coming to these two

public health nursing clinics for vaccinations, very few

children were between 16 and 32 months of age. Also, few

mothers present at the clinics with a young child for

vaccinations had another, older child who met the age

criteria of the study. This was an unexpected situation

possibly indicating the use of birth spacing in this clinic

population.

Meetings were held with clinic and nursing directors

and staff at all sites to explain the study's purpose and

data collection procedures. Each of the three interviewers

were oriented to the interview sites before starting data

collection.

INSTRUMENTATION

A questionnaire consisting of primarily close-ended

questions was the major survey instrument for data

collection (Appendix E). In order to validate content, most

of the questions that related to vaccinations were taken

from several sources: questionnaires used in recent local

studies by the DOH; three national studies (Baltimore,

Philadelphia, Rochester) currently being funded by the CDC,

the National Immunization Program (NIP); and the United
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Kingdom's national vaccination uptake survey (Peckham,

1989).

The length of the questionnaires used in the national

u.s. survey, funded by CDC, prohibited use of all the

questions in this study. Also they lacked specific

questions related to the main independent variables.

Therefore, questions related to a mother's attitudes and

beliefs were the only ones taken from these national

questionnaires for which reliability and validity had been

previously established, though not reported. Supplemental

questions included the demographic data questions. other

questions were developed to collect data on the independent

v~riables (residential mobility, maternal employment, use of

alternate child caregiver, child's health status). All

questions were reviewed with experts in child health; the

KMCWC Research Board; the DOH pUblic health nursing

vaccination committee; the Sigma Theta Tau, Gamma Psi

Chapter nursing research committee; and members of the

dissertation committee.

The instrument was initially pilot tested with two

mothers, one educated middle-class health professional and

an undergraduate student who was a single parent. Several

questions were revised and many were deleted due to the

length of time for interviewing (1 hour). A second pilot

test was conducted with six mothers of various socioeconomic

and cultural backgrounds. These mothers were randomly
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chosen from all adults present at a beach park on Oahu who

met the requirements of the study and consented to be

interviewed.

There are mixed reports in the literature regarding a

mother's ability to recall her child's vaccination status

without the use of a vaccination record card (Alexander &

Klassen, 1983; Bennett & Smith, 1992; Nichter, 1990; Valadez

& Weld, 1992). Researchers who conducted a large

retrospective study in Maryland strongly recommended that

future studies include a medical record review on at least a

sample of children to verify the vaccination completeness

reported by a mother either from memory or from a shot card

(Alexander & Klassen, 1983). A survey of 228 caregivers in

the U.K. reported a range of 40-93% agreement between the

caregivers' report of vaccination status. Caregivers of

children who were only partially complete had the lowest

percent agreement (40%).

Nichter (1990) noted that Southasian mothers were

accurate about 80% of the time about their children's

vaccinations. Valadez and Weld (1992) found that Costa

Rican mothers tended to remember accurately the status of

children younger than six months better than those of older

children. They also noted that the larger the number of

doses actually received, the more the mother underestimated

the number.
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During the pilot testing phase of this study, it was

noted that even though some parents were able to provide

complete information on their child's vaccination status

based on recall, a review of the medical record indicated

errors. Therefore, to obtain a valid report of vaccination

status, all parents were asked if they would give written

permission for the principal investigator or the interviewer

to review the vaccination section of the child's medical

record (last page of questionnaire).

since the sample size was small and the majority of the

parents gave permission to check the child's medical record,

all records were checked to verify vaccination status. In

the seven cases where the parent refused to sign the consent

form, the parent had a shot record card at the time of

interview.

DATA COLLECTION PROCEDURES

Interviewers

Three female pUblic health graduate students were hired

to assist the principal investigator with the interview

process. All the interviewers had previous direct or

indirect experience in child care and had completed over

half of their course work in pUblic health. Specific

interviewer training consisted of over 18 hours of

instruction and practice in interviewing mothers. After

several hours of reviewing the questionnaire, each

interviewer first interviewed the principal investigator who
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used responses from earlier pilot tests. They also

interviewed at least one family member or friend who had a

child under three years of age.

To determine inter-rater reliability, each interviewer

used the survey questionnaire to obtain information from one

young single parent mother. They interviewed her one-by-one

in the presence of the principal investigator and the

interview was recorded. with minor exceptions, each

interviewer accurately recorded the mother's responses.

Comments to improve technique and recording were reviewed

with each interviewer. This session also pointed out some

changes that were necessary in the formatting of the

questionnaire.

Each interviewer was oriented to the health care sites,

especially the Kapiolani Medical Center. At KMCWC they

were: introduced to the head nurse and staff, shown around

the unit or clinic, and taught how to review the patient

charts quickly to identify potential respondents.

Interviewers were instructed to avoid interfering with or

disrupting nursing and medical procedures at any of the

sites. Each site provided the principal investigator with

time periods when interviewing clients would not normally

interfere with scheduled activities.

Interviewers provided the principal investigator with a

weekly schedule of the site and time they planned to conduct

interviews. This information was shared with all
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interviewers in order to avoid duplication at anyone site.

sites were also notified of interview time schedules

whenever possible.

A variety of quality control measures were used during

the data collection process. In the first week of data

collection (March 1992), the principal investigator

accompanied each interviewer to observe and listen to her

interviewing techniques and accuracy.

Interviewers were asked to return completed

questionnaires to the principal investigator within two to

three days of the interview. At this time, each

questionnaire was reviewed for accurate recording, missing

data, and other errors, and if appropriate, returned to the

interviewer with remarks. For the three or four

questionnaires with missing data, the interviewer often

phoned the respondent to obtain the information.

As an additional quality control measure, each

interviewer had to record at least one of the first 15

interviews, with the permission of the respondent. The tape

recordings were checked against the questionnaire and

comments were shared with the interviewer.

Quantitative and qualitative data were collected on the

dependent variable (vaccination status) and the independent

variables (residential mobility, mother's employment, and

use of alternate caregivers) using two life history

calendars (Figures 2 and 3; Appendix B). The life history
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Birth 1 1 1992 1
Date: 9 9 9

9 9 9
0 1 3

J F M A M J J A S 0 N D
A E R P y N L G P C 0 E

DTP #1

Polio #1

DTP #2

Polio #2

DTP #3

DTP #4

Polio #3

MMR

Figure 2: Truncated Sample of Life History Calendar on
Vaccination Status

Birth 1 1 1992 1
Date: 9 9 9

9 9 9
0 1 3

J F M A M J J A S 0 N D
A E R P y N L G P C 0 E

Resident
Mobility

Address

Employed?
School?
Both?

Alternate
Caregiver

Figure 3: Truncated Sample of Life History Calendar for
Residential Mobility, Mother's Employment, and
Alternate Caregiver
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calendar is a tool used primarily in sociological research

(Freedman et al., 1988).

A major reason for using the life history calendar

(LHC) is to "improve recall by increasing the respondents'

ability to place different activities within the same time

frame" (Freedman et al., 1988, p. 39). In previous use of

the LHC both respondents and interviewers reported improved

recall. Respondents can relate, both visually and mentally,

to the timing of events such as residential moves,

employment, use of alternate child caregivers, and

vaccinations with regard to the child's age.

One important advantage of the LHC is that the

researcher and interviewers can easily visualize and cross

check the timing of events among several variables. In this

particular study, the LHC facilitated transcription of

detailed data from the LHC to the questionnaire, e.g.,

information on dates of a mother's employment status and

related age of the child. The LHC also served as a measure

of quality control providing two records of data and

permitted rapid qualitative analysis of events with the

timing of vaccinations. This is the first time known that

this innovative tool has been used in preventive health care

research and its effectiveness documented.

Not all the collected data have been discussed or

analyzed here, primarily due to the small sample size. For

example, the type of alternate caregiver and the child's age
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at the beginning and end of the care-giving interval was

recorded for each time the child was placed in the care of

another person. Other questions (#36-#38, shot card record)

were inserted at the request of the DOH.

The average length of time for interviewing (and

obtaining consent forms, initial introduction, answering any

questions, etc.) was approximately 30-45 minutes per person.

Often the interviewer would spend additional time reviewing

the DOH pamphlet and answering questions. At the end of the

interview each respondent was offered a copy of the DOH

vaccination pamphlet "Hawaii's Children: Love them, protect

them, immunize them" (Department of Health, 1991c).

MEASURES

As discussed in Chapter 2, the conceptual framework

(Figure 1) guiding this research study consists of four

major groups of variables that influence both intentions to

perform a particular behavior and the actual behavior. The

four major groups are: the system (providers and services),

mother's knowledge and attitudes, subjective norms, and

situational factors. In this study, the behavior being

measured is vaccination status. A mother's intention to

vaccinate is an important component of the overall

conceptual framework, but due to the retrospective design of

this study, it is not measured.

The system, which includes providers and services, is

often associated with a mother's intention to vaccinate her
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child and actual vaccination. However, due to constraints

of time and resources, this group was measured only by

determination of a regular source of child health care and

the type of provider. A mother's knowledge, attitude, and

beliefs regarding vaccine preventable diseases and their

related vaccines comprise the second major group of

variables.

SUbjective norms relate to the influence of significant

members of a family or mother's social support system. In

one study, family social support was predictive of adequate

vaccination status for infants of adolescent mothers (Mays,

1987). Data on ethnicity, source of information on

vaccination, mother's marital status (with or without a

partner) and type of alternate child caregiver are potential

sources of social support that may influence a child's

vaccination status.

situational factors are those resources and

opportunities one possesses or lacks to carry out the

behavior, i.e., complete vaccinations. Residential

mobility, mother's employment, use of alternate child

caregiver, child's health status, number of children in the

family (birth order), and the child's medical insurance are

considered situational factors because they may change

during the first two years of a child's life when they

should be vaccinated. All four groups influence each other

and may have either a direct or indirect association with
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the behavior vaccination status. Coding of all variables

can be found in Appendix F.

Vaccination Status

Two methods were used to collect data on the dependent

variable, vaccination status. In Questions #48-59 a table

was provided to record whether a particular vaccine was

received, the date (month/year) of vaccination; the child's

age (months); whether information was by recall or record;

and the vaccination site. Only those vaccines and their

scheduling as required by the State of Hawaii DOH as of

January 1992 were considered in defining vaccination status.

The current "recommended vaccination schedule for Hawaii

is illustrated in Table 2. The bolded areas indicate those

vaccines (OPV#1-#3, DTP#1-#4, MMR) that are required by the

DOH and CDC. Usually a two-to-four week grace period is

given to decide whether a child is on time or delayed (ACIP

recommendations 1993). For example, a child who does not

receive DTP#l and OPV#l until age 3 months is still

considered "on time," and a child completing this required

series by age 16 months is "up-to-date" or complete.

Hemophilus b and hepatitis B vaccines are recommended

but not required for entrance into licensed day cares, Head

Start or schools as per the 1986 state administrative school

law. It was only in the last year (1992) that several

hospitals in Hawaii, including KMCWC, started routinely

giving the hepatitis B vaccine in the newborn period. The
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scheduling of Hib vaccine may also vary depending on the

type of vaccine used. Though the requirement for receiving

the MMR vaccine was recently changed in Hawaii to 12 months

from 15 months due to a measles' outbreak in early 1992, for

this study 16 months was the last timely date for

completion.

Table 2

Recommended Vaccination Schedule--State of Hawaii, DOH

I MONTHS II YEARS I
VACCINE Birth 1 2 4 6 12 15 4-6 14-

16

Hepatitis B X X X

Hemophilus b (Hib) X X X X

Diphtheria, X X X X X

Tetanus, Pertussis
(DTP)

Polio X X X X

Measles, Mumps, X" X
Rubella (MMR)"

Tetanus, Diphtheria X

" The MMR vaccine was changed from 15 months to 12 months of age in 1992

The vaccines DT (diphtheria-tetanus) and Td (tetanus

toxoid) were included to catch children who did not receive

the DTP vaccine due to complications with the pertussis

components of that vaccine. However, no child in the study

was given either of these two vaccine (DT, Td).

The vaccination table was primarily used when the shot

card was available and when each medical record was checked.
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Early in the data collection process, it was noted that

recording only the month and year when a vaccine was

received did not help to determine the child's age. For

example, if the birth date was June 15, 1992 and the child

received the first DTP and OPV in August 1992, one could not

determine if the child was 2 or 3 months old. The problem

was whether the vaccine was given before August 15 when the

child was 2 months old or after when he or she was 3 months

old.

Interviewers were immediately instructed to record the

month, day and year. For those early questionnaires in

which this was not done, all had given permission to check

the medical record so the exact date could be recorded and

the child's age calculated accordingly. The question of

whether the vaccination information was gathered by recall

or record was then dropped since all of the medical or shot

records were checked.

To facilitate the recall of respondents who did not

have a shot card or record with them, the interviewer

initially used the life history calendar. The parent was

shown a calendar with the age of the child in months marked

by the interviewer in the correct calendar month. Often

parents would refer to the life events history calendar for

residential mobility and employment questions in order to

help them recall events surrounding the time the child was

vaccinated. Interviewers were encouraged to identify months
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when specific state-wide events had occurred, such as

Hurricane Iniki and national or state holidays.

Interviewers also frequently reported that parents stated

that seeing the calendar facilitated their recall of

information.

At the time of the interview, the interviewer decided

whether the child was up-to-date on immunizations (Question

#60). This proved to be difficult for several reasons.

First, when a parent could not recall vaccination dates but

was sure their child was up-to-date, the interviewer had to

accept the parent's perception. Second, sometimes the

information given by the parent was inaccurate as determined

by the medical record check. Third, the interviewers made

mistakes. Therefore, this question was checked, and recoded

as necessary after all the medical or shot records were

reviewed.

Seventy-five of the 82 sample children's medical record

(91.5%) were examined to verify the exact date vaccines were

given. All medical records were available on the day of the

interview for those children sampled (65%) at the private

pediatrician's office in Wahiawa.

For the remaining 35% of the children, this process

necessitated visits to over 16 different health care

facilities on Oahu by the principal investigator. First,

the clinic or office was called to explain the purpose of

the study and to verify that a signed consent form had been
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obtained to examine the vaccination record for the child.

An appointment was then made in which the principal

investigator visited the site, handing over the signed

consent forms in order to review the charts. Dates were

missing for the first one to two vaccines (DTPjOPV#l and

DTPjOPV#2) on three medical records, however, the physicians

verified that the child had received the vaccines in

question, and the next required vaccine(s) .

The term completion is intentionally used instead of

"compliance." From age 0-24 months, children are not

required by any system to be adequately vaccinated unless

they enter a licensed day care or family care facility or

home. In the state of Hawaii, it is supposed that few

families use licensed day care centers or preschools,

preferring to use extended family for traditional and

economic reasons. Therefore, there is limited need for most

families to comply with the state requirements.

Question #60 on vaccination status had three potential

answers: O=NO (not complete), l=YES (before 16 months), and

2=YES (between 16-19 months). These three categories were

later collapsed into a nominal dichotomy: COMPLETE and NOT

COMPLETE. A child who had received all of the vaccinations

noted in bold on Table 2 (DTP#1-4, OPV#1-3, MMR) by 16

months of age was considered complete. Even though the last

vaccines (DTP#4, OPV#3) are required at age 15 months,
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delays up to 16 months of age are generally considered

within the required time frame.

As discussed in Chapter 1, the American Academy of

Pediatrics (AAP) does not require DTP#4 and OPV#3 until age

18 months (American Academy of Pediatrics, 1986). Since the

majority of the study children received vaccines from

providers following the DOH schedule and the CDC Advisory

Committee on Immunization Practices (ACIP) strongly

recommends receipt of these vaccines by age 16 months, a

third category of completion by age 19 months was not

considered. This may limit interpretation of results, but

it may also provide more accurate evaluation of the current

vaccination situation.

NOT COMPLETE is defined as a child 16-32 months of age

who has not received all of the vaccinations noted in bold

in Table 2 by 16 months of age. Missing anyone of those

vaccines constitutes noncompletion. Also included are those

children who did not complete their vaccinations until after

age 16 months.

Residential Mobility

Residential mobility is a major independent variable

and it is one of the situational factors that may influence

vaccination status. Respondents were first asked (Question

#16) how many times they had moved between the birth and

second birthday of their child. After this question, they

were asked specific information on the dates (month, year)
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that residences were changed with the child; address at the

time of the move (zipcode, city/state or country), and the

destination address (zipcode, city/state or country). If

respondents reported "two moves" from the child's birth to

age 2 years, they were asked then to recall the dates and

places of those two moves on the life history calendar

(Appendix B).

Moves were initially coded by number (0, 1, 2, >3

moves) and distance (same zipcode, different zipcode on

Oahu, different island, different state, different country).

No study family had moved from any of the neighbor islands,

so the "different island" option was dropped.

The two categories (number of moves and distance

between moves) were then collapsed into a nominal measure of

residential mobility, NO MOVES and MOVED. Families that had

never moved (0 moves) or had moved one or more times but

within the same zipcode (distance) were categorized as NO

MOVES. If a family had moved one or more times outside the

same zipcode, i.e., to and from another city, state or

country, this was categorized as MOVED.

The collapsing of categories was based on the

assumption that those families who moved within the same

zipcode would most likely continue seeking care at the same

health care facility. Thus these families were considered

similar to families who had never moved. In contrast, those

moving to and from other cities, states, and countries, or
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between zipcodes on Oahu, were more likely to have gone

through the process of finding another health care site.

Mother's Employment

Respondents were asked (Question #21) if the mother of

the child was ever employed or attended school at any time

between 8:00 a.m. and 5:00 p.m. after the birth of the

child. If the response was yes, then additional information

was obtained and recorded on the life events history

calendar. This information included start and end for work

and/or school (month, year) and whether work and/or school

were full-time or part-time. Working or going to school for

more than four hours per day or at least 20 hours per week

(Monday through Friday), was considered full-time. Those

who worked or attended school four hours or less and 20

hours or less a week (Monday through Friday) were classified

as part-time.

Use of Alternate Caregiver

Respondents were asked if someone took care of their

child before he/she was 2 years old during the hours of 8:00

a.m. to 5:00 p.m., Monday to Friday (Question #25). If they

responded yes to this question, then the type of caregiver

(institution or relationship of person to child) and dates

(month, year) were recorded on the life events history

calendar. A description of the type of alternate care giver

and the age of the child while under the care of that person

or institution is provided in Chapter 4.



85

Since all mothers working or attending school full- or

part-time during daytime hours obtained some form of child

care for their child, the two independent variables-

mother's employment and use of alternate child care--were

combined into a "not employed or in school" (no child care)

and an "employed or in school" (used some form of child

care) dichotomy. Also, only those mothers who were either

employed or attending school full-time are included in the

dichotomy "employed or in school." Mothers employed or in

school part-time are considered as "not employed or in

school" because they have more time to take the child to a

health care provider for vaccinations than mothers employed

full-time.

Mother's Knowledge

As discussed in the review of literature, maternal

knowledge of vaccinations is generally defined in

relationship to the mother's belief that the vaccine

preventable diseases are serious; that her child is at risk

of contracting the disease, and that the vaccines are

effective in protecting the child. However, during pilot

testing of the instrument, it was noted that many mothers

were unable to answer questions about the seriousness of the

vaccine-preventable diseases. Most said they did not know

anything about the disease. Therefore, the independent

variable, mother's knowledge, was incorporated and is

treated separately from a mother's attitudes or beliefs.
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A mother's knowledge of the major vaccine-preventable

diseases (polio, measles, mumps, rubella, diphtheria,

tetanus, and pertussis) as well as other childhood diseases

and illnesses (tuberculosis, hepatitis B, meningitis,

chickenpox, colds, and diarrhea) was determined by responses

to Question #42A-M of the survey instrument. The list

consisted of thirteen childhood diseases and illnesses

(Table 3). Three common childhood diseases or illnesses

(chickenpox, diarrhea, colds) that most parents have

experienced with their children were included to validate

their responses to other vaccine-preventable diseases.

Table 3

List of Vaccine-Preventable Diseases and
Other Common Childhood Illnesses

A. polio (infant paralysis)

B. chi ckenpox"

C. pertussis (whooping cough)

D. measles (hard, rubeola, red)

E. rubella (German measles)

F. mumps

G. coLds"

H. TB (tuberculosis)

r , meninqitis

J. diarrhea·

K. hepatitis B

L. tetanus

M • diphtheria

• Common childhood diseases and illnesses
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The entire question was verbally repeated by the

interviewer for each disease or illness and the lay terms

were also verbalized. Respondents had three response

choices: 2=1 know a lot, 1=1 know something, and 0=1 don't

know anything.

The preliminary data analysis indicated that mother's

knowledge could be collapsed into a nominal dichotomy, DON'T

KNOW and KNOW, with the KNOW category comprised of knowing

"a lot" or "something." with respect to this question, many

of the respondents asked the interviewer to describe the

diseases about which they knew something or nothing.

Interviewers were instructed to reply that they would be

happy to provide the parent with a DOH pamphlet (Department

of Health, 1991c) that explained the vaccine-preventable

diseases, at the end of the interview. Of the 82

respondents, just over half (51.2%) requested the pamphlet.

Since two of the three required vaccines cover more

than one disease (MMR = measles, mumps and rubella and DTP =

diphtheria, tetanus, and pertussis) results were grouped

according to the vaccine. If a mother reported she knew "a

lot" or "something" about at least two of three diseases,

her response was classified as a KNOW for the diseases

grouped according to that particular vaccine. If she did

not know "anything" about at least two of the three

diseases, then the response was coded DON'T KNOW for that

particular vaccine.
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Mother's Attitudes and Beliefs

Measures of the maternal attitudes and beliefs

consisted of four topic-related questions: perceived

susceptibility of the child to the vaccine-preventable

diseases (Question #43A, C, 0, E, F, L, M), perceived

seriousness of vaccine-preventable diseases (Question #44A

M), perceived benefits of required vaccines (Question #45A

M), and perceived barriers to vaccinations (Question #46A-E,

#47A-I).

A mother's perception of her child's susceptibility to

a particular vaccine-preventable disease was measured by

responses to Question #43. In this question, the respondent

was repeatedly asked the question, "What chance do you think

your child has of getting a particular disease (read from

the list) before receiving all the required vaccines." Five

response choices were given: 5=certain, 4=almost certain,

3=some chance, 2=almost no chance, and O=no chance. A list

of only the seven vaccine-preventable diseases related to

the required DOH vaccines was read, primarily in an effort

to limit the number of questions overall.

To determine a mother's perception of seriousness, the

respondent was asked how serious they thought certain

vaccine-preventable diseases and other common childhood

diseases and illnesses (read from the list) were for a child

under 2 years of age (Question #44). The list consisted of

same 13 diseases and illnesses used in the question that



89

measured maternal knowledge (Table 3). There were five

response choices: 5=always serious, 4=usually serious,

3=sometimes serious, 2=rarely serious, and l=never serious.

As with the question of knowledge, three common childhood

diseases and illnesses (chickenpox, diarrhea, colds) were

included to validate responses to the vaccine-preventable

diseases. The question was repeated for each disease on the

list.

With some exceptions, a high score (4 or 5) on the

seven vaccine-preventable diseases should indicate that the

mother had an accurate perception of the seriousness of that

disease for a child under 2 years age. The exceptions are

mumps and rubella, which are rarely serious in young

children. The central nervous system (eNS) is frequently

involved in mumps developing into an aseptic meningitis but

almost always without sequelae. Most mumps infections in

children less than 2 years of age are subclinical (Benenson,

1990). Congenital rubella syndrome (birth defects) occurs

in approximately 25% of infants born to women who acquired

rubella during the first trimester of pregnancy (Benenson,

1990) .

Perceived benefits were measured by a mother's response

to Question #45. The respondent was asked if getting all

the baby shots would protect her child from getting a

particular disease or illness (read from the list). Again
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the same 13 diseases and illnesses were read one by one,

repeating the question fully for each one.

For this question, there were six response choices:

5=all the time, 4=most of the time, 3=sometimes, 2=rarely,

l=never, O=no vaccine or shot. The last choice of "no

vaccine or shot" was added after the pilot test when several

mothers said there was no vaccine or shot for some of the

illnesses like diarrhea. This response indicated that the

mothers did not know how to answer the question given just

five options, therefore this sixth option was added.

Since the DOH required vaccine series (OPV#1-3, DTP#l

4, MMR) confer immunity in over 80-90% of all children, the

responses "all the time" and "most of the time" are

considered most appropriate or accurate. The vaccines for

meningitis (Hemophilus influenza b or "Hib") and hepatitis B

are also highly effective, but not currently required in

Hawaii. The bacillus, Calmette-Guerin (BCG) vaccine is not

routinely given in the United states because of the low

incidence of tUberculosis and the its effectiveness varies

considerably (Benenson, 1990). There are currently no

vaccines on the market for chickenpox, diarrhea, and colds.

However, these illnesses were included for verification of

response accuracy and respondents' understanding of the

question.

Perceived barriers to vaccinations were determined by

responses to questions #46A-E and #47A-I. The first group
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of questions looked primarily at false contra indications to

vaccination, e.g., low fever (Question #46A) , too young

(Question #46B, #46E), diarrhea (Question #46C) , and colds

(Question #460). These are commonly perceived as reasons

for delaying vaccinations. Respondents were provided with

six possible answers to how much they agreed or disagreed

with statements regarding each false contraindication:

5=disagree a lot, 4=disagree, 3=agree a little/disagree a

little, 2=agree, and l=agree a lot.

The desired responses were "disagree a lot,"

"disagree," and "agree a little or disagree a little."

There was no discussion as to whether the type of diarrhea

or cold a child had was serious or mild.

The second group of questions dealing with perceived

barriers consisted of nine questions about things that could

bother or worry parents when they thought about vaccinating

their child. Two questions asked about problems with

transportation (Question #47A) , and the ability to afford

shots (Question #47G). The other questions dealt with

concerns parents may have had after the child received

vaccinations. These concerns included pain, irritability,

fever, crying, too many shots, being in the same room with

the child when shots were given, and worries about the child

getting sick from other children in waiting room.

Three of these questions came from another research

project in which Samoan mothers in Hawaii frequently stated



92

that they had concerns about being in the same room when the

child got the shot; that the child received too many shots;

and that the child could get sick from other children in the

waiting room. These questions were also reviewed by the DOH

pUblic health nursing vaccination committee for appropriate

use with the proposed sample population.

Additional open-ended questions were asked at the

completion of the interview. Specifically, these questions

were: "What were the primary reasons why you were able to

have your child completely vaccinated?" for completers, and

"What were the primary reasons why you were unable to have

your child completely vaccinated?" for noncompleters.

Regular Source of Health Care

Three questions were asked in order to determine

whether parents sought health care for their child at the

same place and whether the child was sick, well or just

needed vaccination. In the first question, each respondent

was asked where they "usually" took their child for

treatment when sick between birth and 2 years (Question

#32). There were seven potential sources of health care,

plus the option that they did not take their child any place

because he or she was never sick.

A similar question was asked about where parents

"usually" took the child for well-baby checkups or routine

visits during the same age interval. The same seven

potential sources were listed, including the statement that
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they did not take their child anywhere for well-child care.

Mothers were asked initially if this site was the same site

they took the child when he/she was ill.

The third question determined where parents "usually'

took the child for immunizations or baby shots. In addition

to the same seven sources of health care, mothers had the

option of responding that they did not take the child

anywhere; none of the parents selected this option.

The variable regular source of health care was formed

by noting those children who usually received sick care,

well-child care, and vaccinations from the same provider.

If they received any of these types of care at a different

health care site, the response was coded as no regular

source of health care.

Primary Source of Information

The primary source of information regarding

vaccinations was determined with three questions (#39, #40,

#41). The first question asked whether the respondent had

ever received advice or information about shots or

immunizations from relative or close friends. If mothers

answered yes, then they were asked who was the "best source

of advice," and were limited to naming only one person.

The second question determined if mothers had ever

received advice or information about shots from other

sources. If yes, then they were read and shown a list of 20

different potential sources. This list was determined with
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assistance from the public health nursing staff, colleagues,

previous focus group research with Samoan families, and

pilot testing. with few omissions, such as Head Start and

certain local parent groups, the list was comprehensive and

inclusive.

In addition to identifying the various sources parents

relied on for information regarding vaccinations, the third

question specifically asked which one of the sources

mentioned was the "most helpful."

Mother's Ethnicity or Race

Each respondent was asked to identify the mother's

racial or ethnic background (Question #13). A list of 12

different ethnic and racial groups was provided on a cue

card list. Mothers of mixed ethnicity also had the option

of choosing a second group. Mothers who selected more than

one group (for example, Samoan and Caucasian) were asked to

choose which one they wanted noted as the primary or most

important one. This response was recorded as the variable

values for "group."

Data were also collected on the primary language spoken

in the child's home (Question #14). The mother's religious

affiliation was initially asked in the pilot testing, but

later dropped due to the wide variety of religions cited.

No apparent association between ethnicity and religion was

found.
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Due to the wide variety of ethnic and racial groups in

the sample, it was necessary to combine several groups into

three major ones: Hawaiian/part-Hawaiian and Pacific

Islanders, Filipino and other Asians, and Caucasian and

others.

Mother's Marital status

Marital status was determined by asking each respondent

what the mother's living situation was at the time of the

interview (Question #5). There were five options:

l=married; 2=separated, divorced or widowed and not living

with a partner; 3=separated, divorced or widowed and living

with a partner; 4=never married, single and not living with

a partner; and 5=never married, single, and living with a

partner in a marriage-like relationship. Cue cards were

used with this question allowing for confidentially in busy

waiting rooms. The respondent could either point to the

phrase or number that applied or verbalize her answer.

Number of Children in the Family (Birth Order)

Three questions were asked to identify the birth order

of the study child. The first question (#10) asked how many

children the mother had living at home with her including

the study child. The second (#11) and third questions (#12)

asked how many of those children were older and younger than

the study child, respectively. It was noted on the

questionnaire that the sum of the numbers given in Question

#11 and #12 plus one (the study child) should equal the
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number given in Question #10, i.e., total number of

children. The purpose was to validate the total number of

children in the family and to determine birth order without

having to specifically ask the respondent.

Child's Health status

The child's health status was determined by the

respondents answer to how they would rate the child's

overall health since birth (Question #30). Four response

options were provided on a cue card: 5=excellent, 4=good,

3=average, 2=poor, 1=very poor. In order to validate this

initial response, three additional statements were read

(Questions #31A-C).

The first statement asked whether the child would

usually catch any illness going around. The second asked if

the child seemed as healthy as other children they knew, and

the third question asked if the child could not do a lot of

things because of a serious health problem. For each of

these three statements read, the respondent was asked to

chose one of the following five options from the cue card:

1=very true, 2=mostly true, 3=equally true or equally false,

4=mostly false, and 5=very false.

Child's Medical Insurance

Question #15 of the survey instrument listed 14

different private and pUblic medical insurance plans

currently used in Hawaii. The respondents were asked to
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identify which one they used to help pay for the child's

health care.

During pilot testing, it was pointed out by staff at

KMCWC that many families on medicaid called their insurance

plan "HMSA Medicaid." HMSA is the Hawaii Medical Service

Association, the largest insurance provider in Hawaii.

Apparently the name HMSA was attached to the word medicaid

to diminish the potential negative connotation of receiving

pUblic funds through medicaid. So when a respondent said

"HMSA" prior to looking at the cue card, the interviewer was

instructed to verify if this was "HMSA medicaid" or "HMSA

regular" (the private community health plan/CHP).

INTERVIEW PROCESS

The interview process started on March 18, 1993 and

continued until May 4, 1993; a total of six weeks.

Interviews were conducted by the principal investigator and

the three interviewers on a part-time basis, seven days a

week.

Since the interview process in the clinics was not to

interfere with the client's appointment, respondents were

also asked permission to be telephoned later if they could

not complete the entire questionnaire before leaving. If

the child and/or the respondent was called to see the

doctor, the interviewing stopped and was resumed either when

the respondents returned or while they were waiting in the

examining room. Rarely was an interview completed later
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over the telephone. Most of the respondents were able to

finish before they left and those that left before

completing the majority of the questions (up to Question

#46) were considered incomplete.

Cue cards were used for each of the questions in which

there was either a list of words or statements and several

choices. The interviewer would read those questions and the

possible responses while showing the respondent the same

information typed in large print on a 8" x 5" index card.

Respondents were told that they could either give the number

of their answer, say the words, or point to them. This was

done to ensure confidentiality as often there were several

other parents nearby. In the few instances where parents

left before completing the interview, they were given a

typed sheet of the question and responses were noted on the

cue cards.

At the Kapiolani Medical Center, the interview process

was slightly different for those respondents hospitalized in

the inpatient units (perinatal and postpartum). The

interviewer initially looked at the kardex to determine if

the woman had children (other than the newborn). Then the

prenatal record was reviewed to identify those mothers who

had a child born between late 1990 and early 1992--16 to 32

months of age. The names of these mothers were given to the

nurse in charge to identify patients who were not well
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enough to be interviewed, in isolation, or ineligible for

other reasons.

The interviewer then entered each patient's room,

introducing herself as discussed earlier. Because many of

the patients in the perinatal unit were hospitalized for

several days, an interviewer was able to schedule interviews

for a later time or day if the woman was unavailable at that

time. Before leaving the unit, the interviewer marked each

kardex with a pre-established code identifying which

patients were ineligible or refused and those who were

interviewed. This was done to avoid having other

interviewers approaching the same patients on another

occasion.

The week of March 22, 1993 was spring recess at the

University of Hawaii, and the three interviewers planned to

interview on a full-time basis to complete a large number of

surveys. However, an unusual and unexplainable event

occurred at all the sites, especially the KMCWC outpatient

clinics. Patient census was extremely low the entire week,

to the point of only one or two patients making appointments

or coming in without an appointment. This limited the total

number of surveys completed in the first month of

interviewing.

Plans to continue the interview process until the

minimum desired sample size of 150 was obtained were later

curtailed by state-wide campaigns to improve vaccination
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rates. The DOH started scheduling media programs on

vaccinations in early May. As one part of the CDC funded

Immunization Action Plan to improve vaccination rates in the

state, all pUblic health nursing clinics extended their

hours for vaccinations. Also, several major pUblic media

events were held at sites where large numbers of parents

with young children congregate; the Bishop Museum Family

Day, the Honolulu Zoo, and several large shopping malls.

Interviewing was stopped on May 4 when a respondent at

KMCWC asked the interviewer if this research study was part

of the DOH's recent vaccination events. This incident was

discussed with dissertation committee members who advised

ending the sampling to avoid a major confounder.
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CHAPTER 4

RESULTS

INTRODUCTION

This chapter reports the univariate frequency

distributions for the key variables in the study. These

variables are also cross-tabulated, and the chi-square

statistic is used to measure the significance of the

bivariate associations and to test the hypotheses at a=0.05.

All of the analyses were done in SAS Version 6.0 (SAS

Institute Inc., 1990; Scholtzhauer & Littell, 1987). Data

are reported in the order that they were collected on the

survey questionnaire.

DEMOGRAPHIC VARIABLES

Distribution of Interviews Across sites

The majority of the 82 interviews were completed at the

private pediatrician's office (64.6%), with only 28%

completed at the Kapiolani Medical Centers for Women and

Children (KMCWC), and 7.3% at the Public Health Nursing

(PHN) vaccination clinics (Table 4). Even though the

average number of children at the PHN clinics (201) was

sufficiently high during the data collection period, very

few mothers had another older child between 16-32 months.

Most of the KMCWC mothers (73.9%) were interviewed in

either the inpatient postpartum or perinatal units and only
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7.3% were interviewed in the pediatric and ob/gyn outpatient

clinics (Table 5).

'l'able 4

Frequency Distribution of Interviews Completed
at Each Health Care site (N=82)

SITE

Private Pediatrician's Office

PHN Clinics

Kapiolani Medical Center for
Women & Children (KMCWC)

FREQUENCY

53

6

23

PERCENT"

64.6%

7.3%

28.0%

• Total percent may not equal 100% due to rounding

Table 5

Frequency Distribution of Interviews Completed at
Kapiolani Medical Center for Women & Children (KMCWC),

Inpatient Units and Clinics (n=23)

KMCWC SITES

KMCWC Pediatric & OB/GYN Clinics

KMCWC Perinatal & Postpartum Units

FREQUENCY

6

17

PERCENT

7.3%

20.7%

Characteristics of Respondents

Ninety-three percent of the respondents were the mother

of a child 16-32 months (Table 6). The remaining

respondents (7%) were either the father/partner (4.9%) or a

foster mother (2.4%). Since the majority of the respondents

were the mothers, the words "respondent," " parent," and

"mother II are used interchangeably throughout the discussion.
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Table 6

Frequency Distribution of Respondents' Relationship to Child
(N=82)

RELATIONSHIP TO CHILD

Mother

Father/Partner

Foster Mother

FREQUENCY

76

4

2

PERCENT

92.7%

4.9%

2.4%

Address of Respondents and Children

All except one of the 82 respondents and their children

lived on the island of Oahu. One mother and child were from

the island of Hawaii. Eighty-three percent of the

respondents (n=68), including the mother from Hawaii,

resided in rural areas. In contrast, only 17% of the

respondents (n=14) lived in an urban center (Honolulu,

Oahu). See Table 7.

There was no statistically significant association

between rural or urban residence and ethnicity, marital

status, total number of children, child's medical insurance,

residential mobility, mother's employment, and vaccination

status. However, 18 parents living in the rural areas

reported that their child's overall health status was very

poor to average compared to no reports from the urban

dwellers. This association was significant at p=O.029

(X2=4.748). All the mothers (100%) living in the urban

areas (n=14) reported that their child was in good to
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excellent health, compared to 78% of the rural mothers

(n=50) •

Table 7

Frequency Distribution of Zipcode Address of
Respondents/Children Living in Rural and Urban Areas (N=82)

ZIPDCODE ADDRESS FREQUENCY PERCENT
(Oahu)

RURAL: 68 82.9%

Ewa Beach 7 8.5%

Haleiwa 9 11. 0%

Hauula 1 1.2%

Hawi (Hawaii) 1 1. 2%

Kailua 1 1. 2%

Wahiawa 20 24.4%

Mililani 10 12.2%

Waialua 6 7.3%

Waianae 3 3.7%

Waipahu 10 12.2%

URBAN: 14 17.1%

Honolulu 14 17.1%

Mothers in the rural areas generally have less access

to specialized health care if their child has a serious

health problem. Thus, they may perceive the child's overall

health status as poor in light of the difficulties they have

in obtaining necessary health care services. Alternatively,

there may have been more children in poor-to-average health

among the rural families in the sample. A child's overall

health status could have been verified by a review of
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medical records, but in this study only the vaccination

section of the medical records was checked.

Mother's Marital status

A little over half (58%) of the 82 respondents were

married, and 29% of the respondents had no partner.

However, all together, 71% were living with a partner as

indicated in Table 8.

Table 8

Frequency Distribution of Respondents' Marital status
with and without a Partner (N=82)

MARITAL/PARTNER STATUS

WITH A PARTNER:

Married

S/D/W' with partner

Single with partner

WITHOUT A PARTNER:

S/D/W' without partner

Single without partner

• S/D/W = separated, divorced or widowed

FREQUENCY

58

48

2

8

24

13

11

PERCENT

58.5%

2.4%

9.8%

15.9%

13.4%

Assuming that respondents who lived with a partner

(husband or other) would have more social support than those

respondents without a partner, the marital status variable

was collapsed into a nominal dichotomy: WITHOUT PARTNER and

WITH PARTNER. There was no association between either of

the two categories of a mother's marital status (partner/no

partner or married/single/SDW without partner and single/SDW

with partner) and vaccination completion at age 16 months.
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Child's Gender

There was an even distribution of gender among the 82

study children; 50% female and 50% male. Most mothers

working full-time (n=31) had male children (65%), and most

mothers who were unemployed or working part-time (n=51) had

female children (59%) (X2=4.201, p=0.04). However, the

majority (80%) of the 41 female children (n=33) were in

households with mothers living with a partner (X2=3.770,

p=0.052) .

These two associations seem contradictory in that there

was no statistical association between being employed full

time and marital status (living with or without a partner).

However, of the 58 mothers living with a partner, 60% were

unemployed or employed part-time.

Child's Age

sixty-eight percent of the children (56) were 24 months

of age or younger; mean age=22 months, sd=4.3 months. The

modal age groups were 18 months (15.9% of the sample

children) and 24 and 27 months (11% each).

Birth Address and Birth Hospital

The majority of the 82 study children (90%) were born

in the State of Hawaii (Table 9). Seven percent were born

in another U.S. state (n=6) and 2 children were born in

another country. Of the 74 children born in Hawaii, 58%

were delivered at the Kapiolani Medical Center for Women and

Children (KMCWC). Wahiawa General Hospital was the other
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major birth hospital, accounting for 15% of all the births

(n=12) .

Table 9

Frequency Distribution of Birth Address
and Birth Hospital (N=82)

BIRTH ADDRESS FREQUENCY PERCENT

State of Hawaii Oahu 73 89%
Hawaii = 1 1.2%

Other US state 6 7.3%

Other Country 2 2.4%

BIRTH HOSPITAL

KMCWC

Wahiawa General

Other

Not in Hawaii

FREQUENCY

48

12

15

7

PERCENT

58.5%

14.6%

18.4%

8.5%

Number of Children in Family

The majority of the respondents (78%) reported two or

more children in their family (n=64). However, very few

families (11%) had four or more children (mean=2.4, sd=1.1).

Sixty-three percent of the 82 study children (n=68) were

firstborn. Neither a study child's status in the family as

the only child or firstborn was significantly associated

with vaccination status.

Mother's Ethnicity or Race

As shown in Table 10, the ethnic or racial distribution

of the sample population is comparable to the 1990 census
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data. However, there was some undersampling of such groups

as Caucasian, Japanese, and Chinese.

since over half (69%) of the sample population did not

report a second ethnic or racial group, this category was

dropped. For purposes of data analysis, ethnic groups were

collapsed to three categories: Caucasian and other (Puerto

Rican and African American) [n=26], Hawaiian and Pacific

Islanders (part-Hawaiian, Samoan, Tongan, Micronesian,

Marshallese) [n=27], and Filipino and other Asian (Japanese,

Chinese, Korean) [n=29].

Table 10

Comparison of Ethnic and Racial Groups:
1990 Hawaii Census and Sample Population (N=82)

1990 CENSUS SAMPLE POPULATION

ETHNIC AND RACIAL GROUPS POPULATION FREQUENCY PERCENT

Caucasian 33.4% 23 28%

Japanese 22.3% 14 17.1%

Hawaiian/Part-Hawaiian 12.5% 19 23.1%

Filipino 15.2% 12 14.6%

Samoan and Other Pacific 1. 4%/1. 9% 5/3 6.1%/3.6%
Islanders

Chinese 6.2% 2 2.4%

Korean 2.2% 1 1. 2%

African American 2.5% 2 2.4%

spanish and Puerto Rican 1. 9% 1 1.2%

Even though there was no significant association found

between the three ethnic groups and a child's vaccination

status at 16 months (p=O.10), the frequency distributions
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are of interest. seventy-eight percent of all the Hawaiian

and Pacific Island mothers (n=27) and 66% of all the

Filipino and other Asian mothers (n=29) had children who did

not complete their required vaccinations by age 16 months.

Half (50%) of all the Caucasian and other mothers (n=26) had

children who were incomplete at age 16 months.

These three ethnic categories were not significantly

associated with any of the independent variables or the

dependent variable vaccination status. However, there were

significant associations between some of the other

demographic variables including, the child's medical

insurance and the mother's marital status.

As will be discussed in the section on medical

insurance, race, marital status, and type of medical

insurance are all significantly associated. Mothers of

Hawaiian or Pacific Island ethnicity are more likely to be

living without a partner (p=0.031) and have a child insured

under a public medical assistance program (p=0.013).

About 80% of the Caucasian and Other (n=21) and the

Filipino and other Asian (n=23) mothers were living with a

partner. Whereas only 52% of the 27 Hawaiian and Pacific

Islander mothers (n=14) were living with a partner

(X2=6. 945, p=O. 031) .

Mother's Language

English was reported as the main language spoken in the

majority of the 82 family homes (90%). The other languages
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were Ilocano, 4%; Samoan, 2%; Tongan, 1%; Marshallese, 1%;

and Hawaiian, 1 ge
o • Since English was the major language, and

only a small number of families spoke other languages at

home, no further analysis of this variable was necessary.

Child's Medical Insurance

Forty-five percent (n=37) of the children in the sample

were covered by public medical insurance; primarily Medicaid

(43%), with one child covered by the Hawaii State Health

Insurance Program (SHIP) and another by Children with

Special Health Care Needs (CSHCN). Of the 45 children

(54.8%) covered under a private medical insurance company,

Hawaii Medical Services Association (HMSA) was the largest

insurer (38%).

The State of Hawaii 1992 estimates indicate that 88% of

the population is covered under private medical insurance

programs with HMSA as the dominant insurer (70%) (Department

of Health, 1992a). Therefore, overall, this sample is a low

socioeconomic group.

As expected, the child's medical insurance was

significantly associated with full-time maternal employment

or school attendance (X2=7.510, p=0.006). Mother's working

full-time were more apt to have their child enrolled in a

private medical insurance program.

The child's enrollment in either private or public

medical insurance was significantly associated with the

mother's ethnic or racial background (X2=8.746, p=0.013).
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mother's ethnic or racial background (X2=8.746, p=O.013).

The majority of all the Hawaiian and Pacific Islander

children (67%) were enrolled in a public medical insurance

program and the majority (72%) of the Filipino and Other

Asian children were enrolled in a private insurance company.

A more equal split was seen among the Caucasian and Other

children with 58% enrolled in a private medical insurance

program.

In addition, children of mothers living with a partner

were significantly more likely to be insured in a private

medical company. Likewise, children of mothers living

without a partner were more likely to be covered under a

public medical insurance program. (X2=20.008, p>O.OOO).

Eighty-two percent of the 45 children enrolled in a

private insurance company (n=37) had never moved outside of

their zipcode, compared to 54% of the 37 children (n=20)

enrolled in a public medical insurance program (X2=7.602,

p=O.006) .

There were no other significant associations between

the child's medical insurance (public or private) and any

other variables, including whether they had a regular source

of care, where they went for immunizations and vaccination

status at age 16 months.
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INDEPENDENT VARIABLES

Residential Mobility

Almost half of the 82 families (44%) moved at least

once while the child was between the age of birth and 32

months (or the time of the interview). Of these 36

families, 42% moved to or from a different city on Oahu, 17%

moved to or from a different state, and 3% moved to or from

a different country on their first move. Fifteen of the 82

families (18.3%) moved two or more times; two families moved

four times (Table 11). When residential moves were grouped

into NO MOVES and MOVED (one or more times) and then cross

tabulated with vaccination status at age 16 and 19 months,

no significant association was found.

As indicated in Chapter 3, families who moved beyond

their current zipcode are likely to have had more difficulty

in locating a new health care provider for their child than

those who never moved or moved within their zipcode.

Twenty-two families, or 27%, of the sample made a major

residential move outside of their zipcode and probably had

to find a new health care provider for their child.

However, statistically, analysis did not indicate a

significant negative association of residential mobility

with having a regular source of health care.

Exclusion of those who moved within their current

zipcode, e.g., to an apartment just down the street, does

not ignore the fact that any family that needs to move, even
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within the same zipcode, is subjected to disruption of

family routines. This stress could, in turn, affect their

ability to remember and arrange for the child to be

vaccinated on time.

Table 11

Frequency Distribution of Residential Moves, Number of Moves
and Distance, and New Residential Move Variable

RESIDENTIAL MOBILITY FREQUENCY PERCENT

Number of Moves

0 Moves 46 56.1%

1 Move 21 25.6%

2 Moves 11 13.4%

3 Moves 2 2.4%

4 Moves 2 2.4%

TOTAL 82 99.9%

Distance of move

Same Zipcode 14 38.9%

Different Zipcode, Oahu 15 41. 7%

Different State 6 16.7%

Different country 1 2.7%

TOTAL 36 100%

MOVES (new variable)

NO MOVES

MOVED

TOTAL

60

22

82

73.2%

26.8%

100%

Mothers were asked the age of the child at the time of

each residential move. Over half of the moves (53%)

occurred when the child was 8 months of age or younger

(n=19), with 11% occurring at age 1 month (n=4) and 17% at
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age 6 months (n=6). The mean age of a child when the parent

first moved was 9.3 months (n=36, sd=6.5) and the mean age

of the child with the second move was 14 months (n=15,

sd=7.1).

A concern of this study was that residential moves,

especially the first one, are occurring during a very

critical time period for vaccinations. The survey

instrument recorded additional information on each

residential move, including the child's age. However, the

number of families (n=22) moving outside their current

zipcode was too small for tests of association.

Exactly one-half (n=12) of the 24 mothers without

partners moved at least once, and this move was outside the

previous zipcode, while only 22% of the 58 mothers (n=13)

living with a partner had moved at least once outside the

previous zipcode (X2=6.096, p=O.014).

As noted earlier in the discussion of the child's

medical insurance, children enrolled in a public medical

insurance program were more likely to have moved than

children enrolled in a private medical insurance program

(X2=7.602, p=O.006).

The results on residential mobility and the child's

type of medical insurance are similar to Alexander and

Klassen (1986) and Simpson (G. Simpson, personal

communication, August, 1993) in that poor children (enrolled

in a pUblic medical insurance program) were more likely to
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move than children in higher-income families (enrolled in a

private medical insurance program). In her analysis of data

from the 1988 National Health Interview Survey on Child

Health, simpson found that poor children (5-17 years of age)

were more likely to move three or more times than children

in higher income families. Only 15% of children in families

below the poverty index had ever moved. Alexander and

Klassen (1986) noted that in rural and urban Maryland, 37

51% of poor children moved at least once, and 30-37% of the

nonpoor had ever moved.

These children, covered under a public medical

insurance program, were also more likely to have mothers of

Hawaiian or Pacific Island ethnicity living without a

partner. Yet, residential mobility was not significantly

associated with ethnicity, possibly because exclusion of

those mothers who moved within the same zipcode in the MOVE

category may have hidden this association. Twelve of the 27

mothers (44%) of Hawaiian or Pacific Island ethnicity had

moved at least once outside the same zipcode whereas only

27% of the Caucasian and Other (n=26), and 21% of the

Filipino and Other Asian (n=29) mothers had moved. Overall,

the poorer families (child enrolled in pUblic medical

assistance program), are Hawaiians and Pacific Islanders,

who have less personal social support (living without

partners) and may also have to move more often even within

the same zipcode.
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There were no significant associations between

residential moves and the other independent variables nor

was the number of moves significantly related to the

dependent variable, vaccination status. Nevertheless, a

qualitative analysis of the life history calendar data and

responses to open-ended questions produced some additional

important findings.

For one mother, the plotting of residential moves and

vaccinations on the life history calendar vividly pointed

out the association of these two variables. The child was

born in August 1990 and received DTP#ljOPV#l and DTP#2jOPV#2

on time at age 2 and 5 months, respectively. The family

moved from the mainland to Hawaii when the child was 7

months old, and the third DTP was not given until 11 months

of age, a delay of about 4 months. This particular mother

discussed the problem she had finding a new health care

provider, especially one covered by their medical insurance.

In another case, the mother had moved three times and

there was no medical or shot record of DTP#1-2 and OPV#1-2.

A private physician had verified the receipt of these

vaccines in the medical record and had sUbsequently given

DTP#4 and OPV#3 at 19 months and the MMR at 13 months. The

mother had moved once on the mainland when the child was 1

month old; a second time from the mainland to Ewa Beach,

Oahu, when the child was 2 months old; and a third time to a

nearby town (Makakilo) when the child was 15 months old. It
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is difficult to determine if the first and second DTP and

OPV vaccines were delayed because of the moves. The fact

that there was no accurate record of the vaccines being

given indicates a potential problem; there is no proof that

the child received the DTP and OPV vaccines.

In the open-ended question asking the reasons why a

mother was not able to complete her child's vaccinations,

two mothers out of 21 replied that it was because of the

move.

Mother's Employment

Half (50%) of the 82 respondents were either employed

(n=36) or going to school (n=5). Thirty-one or 76% of these

mothers were employed or attending school full-time. Of the

five women attending school, only one was attending part

time. Fifty-one percent of the mothers employed (full- or

part-time) either returned to work or school or started work

or school when the child was less than 3 months old

(mean=5.5 months, range=0-19 months).

Le, Jones, and Schwarz (1986) report that most mothers

in California go back to work when a child is between 6 to

12 months of age. The possibility exists that mothers in

Hawaii return to work earlier when the child is less than 3

months of age due to economic constraints and the high cost

of living. Also, Le et al.'s report is from the mid-1980s

and the trend may have changed over the past 10 years.
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The percentage of women employed in the sample (50%) is

lower than that for the state of Hawaii (61%). The

underrepresentation of employed women is due to the

purposive sampling at health care sites during the daytime

hours and the fact that of the interview sites, only the

private pediatric clinic had weekend hours. Another

important reason was the low socioeconomic status of the

respondents, as indicated by the high percentage of mothers

whose children were covered under Medicaid (45%).

Additional data were collected on the intervals of

mother's employment and school enrollment prior to the

child's second birthday. The purpose of collecting these

data was to investigate the impact of intermittent

employment and school attendance. However, the sample size

was too small to permit meaningful interpretation and

analysis of these data.

Since one issue of concern was the availability of the

mother to take the child for vaccinations, whether the

mother was unavailable because she was in school or employed

was of no consequence in this study. This explains why

these two categories (employment, school) were combined and

referred to as mother's employment.

Mother's employment was significantly associated with

two variables only: the child's type of medical insurance,

and whether the mother used an alternate child caregiver

(X2=47.470, p=>O.OOO). As discussed earlier, both of these
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associations serve to validate the data on mother's

employment.

The ability of women to have their children vaccinated

while working fUll-time, points out some of the positive

factors operating in this study group. These factors could

be the flexibility of employers to allow time off from work,

the flexibility of providers to have weekend office hours

(Saturday), and the support from other family members or the

alternate caregiver (e.g., grandparent, aunt, father) in

taking the child to be vaccinated.

Use of Alternate Caregivers

A little over half (51%) of the 82 mothers used some

form of alternate child care during the week. One

unemployed mother reported regularly using an alternate

caregiver at least three days a week during the day to allow

her time to run errands, do housework, and so on. This

finding is consistent with the previously reported finding

that 50% of all the mothers were either working or in school

(part-time and full-time). In addition, there was no

significant relationship found between the use of alternate

child caregivers and vaccination status.

Also consistent with the maternal employment data was

the finding that 50% of the 41 children (n=21) of part- or

full-time employed mothers were less than 3 months of age

when placed in the care of someone else (mean=5.7 months,

range=0-19 months).
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The dominant alternate child caregivers were

grandparent, 36%; paid babysitter, 26%; and father or

partner, 14%. Other caregivers were the child's aunt (7%),

and a friend or neighbor (9%). Children were primarily

cared for outside the home (67%) with only 26% (n=ll) cared

for in the home; results consistent with data from the 1988

NHIS-CH (Dawson & Cain, 1990). Only three children (7%)

were cared for by a licensed provider which is lower than

the national rate of 31.2% (Dawson & Cain, 1990).

The low number of families using a licensed provider

(7%) is consistent with the statewide data (Creamer, 1993;

Office of Children & Youth, 1989). Whether due to cultural

or economic factors (day care cost and unavailability),

children in Hawaii are usually cared for by family members.

In this sample, 57% (n=24) of the 42 alternate caregivers

were immediate family members (father, partner, grandparent

or child's aunt). These data may indicate the availability

of a family member to take the child to be vaccinated. When

the type of primary child caregiver ("mother or family

member" and "others") was cross-tabulated with vaccination

status at age 16 months, there was no significant

association found.

Data were collected on the number of alternate care

givers prior to the child's second birthday, the age of the

child when he or she started and stopped receiving care from
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each caregiver. However, the sample size was too small to

permit meaningful interpretation and analysis.

Child's Health status

Respondents in this study reported their child's health

status as primarily " g ood" (40%) to "excellent" (38%). Only

14 respondents (17%) said their child's health status was

"average" and four (5%) reported it as "poor." In order to

validate the parent's responses, three additional statements

were posed.

The first statement referring to the child's health

was: "When there is an illness going around, he or she

usually catches it". Half of the 82 mothers (50%) replied

that this statement was either very or mostly true for the

study child in question. Approximately one-third (n=28) of

the remaining 41 mothers were undecided (responded "true or

false") and 16% (n=13) said it was mostly or very false.

To facilitate tests of association with overall health

status, responses to this statement were collapsed to form

the following two categories: very/mostly true (n=41) and

mostly/very false (included true/false response) (n=41).

Responses indicating that the child usually caught illnesses

were positively associated with the mother's perception of

the child's overall health status. Mothers who said their

child usually catches illnesses also reported that the child

was in very poor to average health (X2=4.556, p=0.033).
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The second and third statements were more specific in

their assessment of the child's overall health status. In

response to the second statement, "He or she doesn't seem to

be as healthy as other children I know" only nine or 11% of

mothers reported that this statement was either very true

(n=4) or mostly true (n=5). A large majority (79%) of the

mothers felt this statement was mostly or very false.

Mothers of children with good to excellent overall

health status were significantly more likely to respond that

the second statement (not as healthy as other kids) was

mostly or very false (X2=11.798, p=O.OOl).

For the third question, four mothers felt that their

child "could not do a lot of things because of a serious

health problem, handicap or disability." However, of these

four mothers, only one had reported her child's overall

health status as poor. The other three said that their

child was in either good (n=2) or average (n=l) health.

Ironically, three of the mothers who reported that

their child's overall health status was poor responded that

the third statement was either very false (3) or mostly

false (1), perceiving that their child could do a lot of

things, despite his/her poor health. There was no

significant association found between the statement that a

child's activity was limited to a serious health problem,

handicap or disability and the child's overall health

status.
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The first two statements served to verify the mother's

perception of her child's overall health status. Whereas

the third statement did not clearly verify the status of

those children mothers considered in poor health. This may

be because of the small numbers of mother's reporting their

child in very poor to average health (n=18) and those

reporting the third statement as primarily true (n=4).

Two study children were known to have serious physical

or mental handicaps. However, these handicaps do not

necessarily mean that the child is more likely to be in poor

health (with reference to illnesses). In fact, one mother

of a child with chronic health problems (missing thyroid

gland) responded that the child's overall health status was

excellent "considering all the problems." The foster mother

of a child who was blind, deaf and had severe brain damage

replied that the child's overall health status was average,

but that he was very limited on the things he could do.

Even a child, who an interviewer suspected as having Down's

syndrome was considered in excellent health.

Source of Health Care

Respondents were asked where they usually take the

child for health care when sick, well, and for vaccinations.

with few exceptions, the study children used the same

provider (regular source of care) for sick, well-child

health care, plus vaccinations during the time period from

birth to 24 months of age. As reported in Table 12, private
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physicians were the primary providers of all three,

accounting for 80.5% of sick care, 85.3% of well-child care,

and 78% of vaccinations.

As one might expect, the pediatrician in wahiawa

provided more than half of all health care for this sample.

with respect to vaccinations, three of the providers listed

on Table 12 receive vaccines from the Department of Health,

therefore, they follow the DOH recommendations for vaccine

completion by age 16 months.

Table 12

Frequency Distribution of the Source of Health Care and Type
of Care for Study Children (0-24 months of age) (N=82)

TYPE OF CARE

SOURCE OF HEALTH CARE Sick Care Well Care Vaccination

Private Pediatrician, Wahiawa" 44 (53.7%) 47 (57.3%) 43 (52.4%)

other Private Doctor 22 (26.8%) 23 (28%) 21 (25.6%)

Cumulative Percentage 80.5% 85.3% 78.0%

Hospital/Medical Center 6 (7.3%) 5 (6.1%) 3 (3.7%)

Emergency Room 3 (3.7%) 1 (1. 2%) 1 ( 1.2%)

Community Health Center" 2 (2.4%) 1 (1. 2%) 2 (2.4%)

Public Health Nurse 0 (0.0%) 1 (1. 2% ) 7 (B.5%)
Cl inic /Homeo

Military or out-of-state 5 (6.1%) 2 (2.4%) 5 (6.1%)

No place 0 (0.0%) 2 (2.4% ) 0 (0.0%)

° Providers receiving vaccines from the DOH

Data were collected on regular source of care and the

absence of a regular source of care. If a mother reported

that she usually took her child to the same place for sick,

well-child care, and vaccinations, then this was coded as
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well-child care, and vaccinations, then this was coded as

REGULAR CARE. If the child was taken usually to another

provider for any of these three types of care, then this was

called NO REGULAR CARE. Most of the children in this sample

received all their care (sick, well-child, and vaccinations)

at the same health care site. The use of a regular source

of health care was not associated with vaccination status.

However, there are some limitations to interpreting the

data in Table 12. Questions #32-34 asked where the mother

"usually" took the child for sick care, well-child care, and

vaccinations. When, for example, a child received four or

more of all the required vaccinations at the private

pediatrician's office then the private pediatrician's office

was coded as the usual source of vaccinations. Yet, the

child could have received one to three vaccinations of the

required seven at another site, such as the public health

nursing clinic. This rule of thumb was used to help parents

decide on the word "usual."

When vaccinations sites where collapsed to three groups

(Private Pediatrician in Wahiawa/PHN clinics/Community

Health Center, Hospital/ER/other, and Other Private

Physician), no statistically significant association with

vaccination status was found. However, when these three

groups were further collapsed into those sites following DOH

vaccination requirement (Private Pediatrician and PHN

clinics/CHC) and those that did not follow DOH standards



126

(HospitaljER and Other Private Physicians), there was a

significant finding. These data are reported in Table 13.

Children receiving vaccines at those sites that followed the

DOH requirements for vaccination of DTP#4 and OPV#3 at 15

months age, were significantly more likely to have completed

all the required vaccinations by age 16 months (X2=5.193,

p=O.02) .

Table 13

Association of Type of Provider (DOH)
with Vaccination status

VACCINATION STATUS

TYPE OF PROVIDER

Not DOH (n=30)

DOH (n=52)

Not Complete

24 (80.0%)

29 (55.8%)

Complete by 16 months

6 (20.0%)

23 (44.2%)

This significant result was expected since the other

private physicians and the hospital would most likely follow

the AAP schedule, giving DTP#4 and OPV#3 at 18 months age.

When these two groups were associated with completion of

vaccination and noncompletion by age 19 months, no

significant difference was found. However, children usually

vaccinated at sites following DOH requirements were more

likely to have received the MMR vaccine by age 24 months

than those children vaccinated at other sites (X2=7.394,

p=O.007). There was no significant association between

completion of the DTP#4 and OPV#3 vaccines by age 24 months

and type of provider.
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Methods to Remember Appointments

Respondents were asked to identify the best method used

to remember when the child was due for vaccinations. Table

14 indicates the results. The most frequent means to recall

vaccination appointments were when the doctor's office made

the appointment, 29.3%; the mother reminded herself, 24.4%;

the doctor's office phoned, 22%; and the appointment was

recorded on the shot card, 17.1%. The primary means of

recall originated from the doctor's office with either an

appointment card reminder or a telephone call. In fact,

while seated in the private pediatrician's office in

Wahiawa, it was noted that the staff frequently phoned

parents to remind them of their scheduled appointments for

the next day.

When these recall methods were grouped into those

"initiated by others" and those methods "initiated by self"

72% of mothers identified the best methods as those

initiated by others (Table 14). Only 23 mothers (28.1%)

reminded themselves and 68% of this group used a calendar,

10.5% based it on the age of the child, and 21.1% had no

comment. The association between how a mother remembered

appointments for vaccinations (self and other initiated) and

vaccination status was not statistically significant,

therefore, no further analysis was done.
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Table 14

Frequency Distribution of Respondents' Report of
Best Method to Remember Time to Take Child for Vaccinations

METHOD

Initiated by Others:

Office phoned

Office mailed reminder

Office made appointment

Doctor/Hospital told me

Recorded on shot card

Sub-Total

Initiated by Self:

Mother phoned

Reminded self

Sub-Total

TOTAL

FREQUENCY

18

1

24

2

14

59

3

20

23

82

PERCENT

22.0%

1. 2%

29.3%

2.4%

17.1%

72%

3.7%

24.4%

28.1%

100.1%8

8 Total percentage may not equal 100% due to rounding

Possession of Vaccination Card or Record

Seventy-three (89%) of the mothers reported having a

yellow (or other colored) shot card or record either with

them or at home (Question #36). However, as noted in

remarks of the interviewers, the card was usually with the

physician or at home rather than in their possession. Yet,

when asked how often they took the child's shot card with

them when they went for vaccinations (Question #37), 56 of

the 73 mothers (87%) who had cards responded "usually"

(n=18) or "always" (n=38)). Ten mothers (13%) said they

never (6.8%) or rarely had the shot card with them. The
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majority (87.7%) of 73 mothers considered the shot card as

an important record to have when they took the child to a

doctor or nurse.

Questions #36 and #37 were not sUfficiently specific in

determining whether the parent actually had a shot card in

their possession at the time of the interview. since no

survey question asked at the time of the interview whether

the child was visiting the health care site for sick, well

child care or vaccinations, there is insufficient

information to verify these responses. In retrospect, very

few mothers actually had a shot card in their possession.

The majority of sample children were seen by the private

pediatrician in Wahiawa, and she does not routinely give the

parent a copy of the shot record. These data were collected

for informational purposes only and were not analyzed

further.

Source of Information About Vaccinations

Family and Friends

Only 29 of the 82 mothers, or 35.4%, received

information about childhood vaccinations from family members

or close friends. Of this group, the grandparent was

considered the best source (21.9%) of information, and a

friend or neighbor (9.8%), or the child's aunt (4.9%) were

the other good sources. statistically there was no

association between ethnicity and whether the mother

received information from family members or other sources.
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Most mothers did not receive information from family and

friends about vaccinations. Instead, they relied on other

external sources as indicated in Table 15.

Other Sources

Respondents were shown a long list of potential sources

of vaccination information on the cue card. They had the

opportunity to identify any source that provided them

information on vaccinations (Table 15). The medical doctor

was the most often cited (75.6%) source of information. The

registered nurse was the second most frequently cited source

of information (37.8%), however, nurses were used

considerably less often than the medical doctors. This is a

curious finding considering that most of the interviews were

done in health care sites where nurses actively assisted the

physician and nurses usually administered the vaccines.

Additional sources of vaccination information

frequently identified were: pamphlet, 23.2%; public health

nurse, 22%; magazine, 17.1%; hospital, 17.1%; and the Women,

Infant and Children's Program (WIC) under the Aid for

Families with Dependent Children (AFDC), 15.9%.

Eighteen mothers cited the public health nurse as a

source of vaccination information, yet only six interviews

were conducted at public health nursing clinics. Public

health nurses seem to serve as providers of information to

some mothers who receive child care at sites other than the

public health vaccination clinics.
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Table 15

Frequency Distribution of Sources of
Information about Vaccinations

SOURCE OF INFORMATION FREQUENCY

Medical Doctor 62

Registered Nurse 31

Pamphlets 19

Public Health Nurse 18

Magazine 14

Hospital 14

WIC Program 13

Television 8

Experience 7

Newspaper 7

Radio 3

Posters 3

Other (Head Start, 3
Parent/Child groups)

School Nurse 3

Pharmacist 2

Day Care 2

Nurse Practitioner 1

Social Worker 1

Homeopath 1

Traditional Healer 1

Church 0

Most Helpful Source

PERCENT

75.6%

37.8%

23.2%

22.0%

17.1%

17.1%

15.9%

9.8%

8.5%

8.5%

3.7%

3.7%

3.7%

3.7%

2.4%

2.4%

1.2%

1.2%

1.2%

1.2%

0%

When asked what was the most helpful of the sources of

information about vaccinations mentioned in Table 15, 47

mothers (57.3%) replied the medical doctor, 9 (11%) the

registered nurse, 7 (8.5%) the public health nurse, and 7

(8.5%) a pamphlet. Since the majority of the mothers
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(92.6%) were interviewed in either the private

pediatrician's office or the Kapiolani Medical Center for

Women and Children, it is not surprising that the medical

doctor was considered the most helpful source of information

regarding vaccinations.

Similarly, six of the seven mothers reporting the

public health nurse as the most helpful source were

interviewed in public health nursing clinics. However, only

nine mothers (11%) found the office nurse to be a helpful

resource despite the fact that nurses were in every clinic

and medical center used by study participants.

Overall, the doctor, nurse, and pUblic health nurse

were seen as the best and most helpful sources of

information regarding vaccinations (Table 16). Only 13.4%

of mothers thought that the media or written materials were

the most helpful source of vaccination information. This

finding suggests that more efforts should be directed at

educating these providers instead of committing resources to

the development of media and written materials targeted at

parents.

Table 16

Frequency Distribution of Best Source
of Vaccination Information by Groups (N=82)

BEST SOURCE FREQUENCY PERCENT

People (doctor, nurse, PHN, parent groups)

Written Material/Media

No one

67

11

4

72.7%

13.4%

4.9%
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No significant association was found between

vaccination status and sources of vaccination information

from either family or friend, or other sources.

Mother's Knowledge

Respondents were read a list of diseases and illnesses

and asked how much they knew about the disease or illness.

Their choice of responses were 2=1 know a lot, 1=1 know

something, or 0=1 don't know anything. No definitions of 'Ia

lot," "something" or "anything" were given to the

respondents. They were told to interpret the responses as

they felt best.

The lay terms for each disease were also read (e.g.,

"whooping cough" for pertussis), however, no description or

explanation of the disease were provided. These lay terms

are listed in parentheses in Table 17. Three very common

childhood diseases and illnesses, that is chickenpox,

diarrhea, and colds were included in the list to validate

responses to the vaccine-preventable diseases. Since these

three disease are so common, especially colds and diarrhea,

respondents would know at least something about each.

In fact, results indicated that all of the 82

respondents knew about colds and diarrhea and only 3

respondents replied they did not know anything about

chickenpox (Table 17). Since there were a couple of

outbreaks of chickenpox during the interview period at all

sites, especially in the private pediatrician's office, it
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is not surprising that almost all the mothers (96.3%) know

about chickenpox. These responses indicate that the

respondents clearly understood the question and their

answers accurately reflected their actual level of

knowledge.

Table 17

Frequency Distribution of Respondents' Knowledge of Vaccine
Preventable Diseases and Other Childhood Illnesses (N=82)

"DON'T KNOW" "KNOW"
DISEASE/ILLNESS FREQUENCY/ % FREQUENCY/%

Polio (infant paralysis) 16 (19.5%) 66 (80.5%)

Chickenpox" 3 (3.7%) 79 (96.3%)

Measles (hard, rubeola, red) 11 (13.4%) 71 (86.6%)

Mumps 14 (17.0%) 68 (83.0%)

Rubella (German measles) 32 (39.0%) 50 (61.0%)

Colds" 0 (0%) 82 (100%)

TB (tuberculosis) 10 (12.2%) 72 (87.8%)

Meningitis 39 (47.6%) 43 (52.4%)

Diarrhea" 0 (0%) 82 (100%)

Hepatitis B 21 (25.6%) 61 (74.4%)

Diphtheria 51 (62.2%) 31 (37.8%)

Tetanus (lockjaw) 30 (36.6%) 52 (63.4%)

Pertussis (whooping cough) 45 (54.9%) 37 (45.1%)

• Three common childhood illnesses, not vaccine-preventable

The inclusion of the common childhood diseases and

illnesses also allowed the respondent to feel more confident

with their knowledge of at least some of the vaccine-

preventable diseases listed. Additional vaccine-preventable

diseases were included, such as hepatitis B, tuberculosis,

and meningitis (hemophilus b), even though children in the
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state of Hawaii are not required to obtain the related

vaccines.

with the exception of chickenpox (43.9%), diarrhea

(62.2%), colds (68.3%), and tuberculosis (29.3%), less than

15% of all respondents stated that they "knew a lot" about

any of the vaccine-preventable diseases. Because of this

finding, the lack of a clear definition for the two

responses "know a lot" and "know something," and the small

sample size, were collapsed into the responses DON'T KNOW

and KNOW categories. The KNOW category included 2=I know a

lot and 1=I know something.

As reported in Table 17 with the new collapsed response

variable, over 80% of the mothers knew (a lot or something)

about three major vaccine-preventable diseases

(measles=86.6%, mumps=83%, polio=80.5%). A little over 60%

knew about tetanus (63.4%) and rubella (61%) but only 45.1%

and 37.8% knew about pertussis and diphtheria, respectively.

When one considers that most of the sample children had

received at least two or three series of vaccines, with the

exception of the MMR vaccine, these percentages are very

low. Mothers had at least two or three opportunities to

learn about polio, diphtheria, tetanus, and pertussis from

the health care providers at the sites where the child

received health care. In addition, parents must read and

sign a vaccine information pamphlet consent form each time
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the child receives a vaccine. This document gives a brief

explanation of each disease as well as the side effects.

The high percentage of mothers (74.4%) reporting

knowledge of the disease hepatitis B may represent the

effectiveness of statewide efforts to educate parents and to

start vaccinations of infants in the newborn period. Also,

the KMCWC, the hospital accounting for most of the births in

this sample, has a very active hepatitis B vaccine education

program in the postpartum units. Also of interest is the

large percentage of mothers who knew about tuberculosis

(87.8%), a disease that is on an alarming increase in Hawaii

and the mainland.

When the data from Table 17 are combined to correspond

with the vaccines (DTP=diphtheria, tetanus, pertussis;

OPV=polioi and MMR=measles, mumps, rubella), results

indicate that the majority of respondents knew at least

something about the diseases related to OPV (polio) (80.5%)

and MMR (measles, mumps, rubella) (76.8%). However, less

than half of the respondents (48.8%) knew something abcut

the diseases related to the DTP vaccine (diphtheria,

tetanus, pertussis). See Table 18.

For purposes of cross-tabulation analysis, responses to

the maternal knowledge questions were further grouped into a

category of whether the mother knew or didn't know about

DTP, OPV, and MMR vaccines. For example, if a mother

reported that she knew something or a lot about at least two
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of the three vaccine-related diseases such as measles, mumps

or rubella, then this response was categorized as KNOW for

the MMR vaccine. The same grouping criterion was used for

the DTP- and OPV-related diseuses.

Table 18

Frequency Distribution (Mean Percentage) of Respondents'
Knowledge of Combined Vaccine-Preventable Diseases

"DON'T KNOW" "KNOW"
DISEASE COMBINATIONS MEAN PERCENT MEAN PERCENT

Diphtheria, Tetanus, Pertussis (DTP) 51.2% (126) 48.8% (120)
(N=246)"

Polio (OPV) 19.5% (16) 80.5% (66)
(N=82)

Measles, Mumps, Rubella (MMR) 23.2% (57) 76.8% (189)
(N=246)"

" Since the three diseases were combined, each with N=82, total n=246

The results from this grouping indicated that mothers

who reported that they did not know anything about at least

two of the three MMR-related diseases were significantly

more apt to have a child not completely vaccinated (all

required vaccines) by age 16 months (X2=4.547, p=O.033).

The same was true for knowledge of polio. Of the 16 mothers

who said they did not know anything about polio,

significantly more of their children (87.5%) were not

completely vaccinated by age 16 months (X2=7.372, p=O.007).

There was no association between mother's knowledge of at

least two of the three DTP related diseases and vaccination

status at 16 months.
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To further evaluate the association between mother's

knowledge and vaccination status, 19 months of age was

considered as a completion date, and was cross-tabulated

with mother's knowledge with all three levels of vaccination

completion (complete by 16 months, complete by 19 months,

and not complete). Mother's knowledge of MMR diseases and

DTP diseases was not significantly associated with

completion of vaccination by age 19 months. Nor was

knowledge of DTP diseases associated with timely completion

of DTP#2 or DTP#3 at age 5 and 7 months respectively.

In contrast, mother's knowledge of polio (OPV) was

positively associated with completion of all vaccinations by

age 19 months (X2=5.709, p=O.017). Also when mother's

knowledge of polio (OPV) was cross-tabulated with timely

completion of OPV#2 at 5 months age, the association was

significant (X2=3.624, p=O.057). No association was found

between a mother's knowledge of polio and timely completion

of OPV#3 at 16 months age.

Mother's Attitude and Beliefs

Perceived susceptibility or Risk

The mother's perception of the susceptibility or risk

of her child getting one of the vaccine-preventable diseases

was determined with the question (#43) "What chance do you

think your child has of getting (name of disease) before

ever receiving ALL of the required immunizations?".

Response choices were 5=certain, 4=almost certain, 3=some
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chance, 2=almost no chance, and 1=no chance. Only the seven

diseases related to the vaccines required by the Hawaii

state Department of Health were included.

Almost half of the mothers seemed to take the middle

road in deciding the child's risk. Between 44% to 61% of

all mothers reported that they felt their child had "some

chance" of getting rubella (61.0%), measles (56.1%), mumps

(53.7%), diphtheria (50%), tetanus (50%), pertussis (47.6%),

and polio (43.9%).

Since the responses of most study mothers (44-64%) to

the question of risk perception fell in the middle category

of "some chance," it was difficult to collapse the response

into a dichotomized nominal variable. However, when the

five response choices were dichotomized into NO RISK (no

chance, almost no chance) and RISK (some chance, almost

certain, certain) categories, it was found that the majority

of mothers perceived their child at risk of contracting all

seven vaccine-preventable diseases.

As shown in Table 19, mothers perceived their child at

highest risk for measles, 84%; mumps, 74%; and rubella, 77%;

whereas the lowest perceived risk was for polio, 55%.

The ranking of the diseases in terms of risk is

consistent with the incidence of these diseases in Hawaii,

except for pertussis. In 1992, there was a higher incidence

of measles (45 cases), mumps (28 cases) and rubella (23

cases) than polio (0 cases), diphtheria (0 cases) and
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tetanus (0 cases). In 1992, there were 57 cases of

pertussis in the state of Hawaii (Department of Health,

1993b), however, awareness of the pertussis outbreaks may be

limited in Oahu since the majority of the cases occurred on

the island of Kauai and received minimal newspaper coverage.

Table 19

Frequency Distribution of Respondents' Perception of Risk
for Child in Getting a Vaccine-Preventable Disease (N=82)

"NO RISK" "RISK"
DISEASES FREQUENCY/% FREQUENCY/%

Polio (infant paralysis) 37 (45%) 45 (55%)

Measles (hard, rubeola, red) 13 (16%) 69 (84%)

Mumps 21 (26%) 61 (74%)

Rubella (German measles) 19 (23%) 63 (77%)

Diphtheria 32 (39%) 50 (61%)

Tetanus (lockjaw) 29 (35%) 53 (65%)

Pertussis (whooping cough) 28 (34%) 54 (66%)

The percentage of mothers who perceived their child at

risk for contracting polio was the lowest (55%) of all

perceived risks. This decreased parental concern could lead

to a decreasing effort to vaccinate children against polio

in a timely manner if mothers do not connect the low risk

with high completion rates. This potential complacency

could be dangerous as there are increasing outbreaks of wild

polio virus in developed countries in Western and Eastern

Europe.

The low incidence of diseases, such as diphtheria and

polio, may lead to a perception of low risk which could
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sUbsequently lead to a decreased likelihood of vaccination

completion. Measles, mumps, and rubella occur quite often

in Hawaii and the U.S., therefore, mothers perceive their

child at higher risk and should seek timely completion of

the MMR vaccine. Yet in this study, a mother's perception

of the risk of the MMR related diseases was not associated

with completion of the MMR vaccine at either 13 months or 16

months of age.

When the vaccine-preventable diseases were grouped

according to their respective vaccines, perception of risk

for contracting two out of the three vaccine-preventable

diseases (measles, mumps, rubella) was significantly

associated with perception of the benefit of the MMR vaccine

in protecting the child. Those mothers who perceived their

child at risk also believed that the vaccine was protective

(X2=3.831, p=O.05).

In addition, mothers who perceived a risk of

contracting two of the three more common vaccine-preventable

diseases (measles, mumps, rubella) also tended to consider

that at least two of these same diseases were serious for a

child under two years age (X2=5.444, p=O.02). However,

perception of risk was not associated with perceived

seriousness and benefit for the DTP and OPV vaccines. Nor

was perception of risk associated with mother's knowledge

about any of the other vaccines. There was also no

association between perceived risk of any of the disease
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groups (DTP, OPV, MMR) and overall vaccination status at 16

months.

Perceived Seriousness

Respondents were asked how serious they thought each

disease or illness was for a child under 2 years of age

(Question #44). The five response categories of seriousness

were 5=always, 4=usually, 3=sometimes, 2=rarely, and

l=never. These responses were then collapsed to form two

categories: NOT SERIOUS (sometimes, rarely, never) and

SERIOUS (always, usually). The three common childhood

diseases and illnesses; chickenpox, colds and diarrhea, were

included to check parental comprehension of this question

and responses.

As indicated in Table 20, over 60% of the mothers

correctly perceived the three common childhood diseases

(colds, diarrhea, chickenpox) as not serious for a child

under two years. with the exception of measles (60.9%),

mumps (52.4%), and rubella (64.4%), over 70% of all the

mothers perceived the vaccine-preventable diseases as

serious, which is generally true.

Measles can be very serious for an infant or young

child (Benenson, 1990). Mumps is not considered a serious

disease for a child under 2 years age. Rubella is not

generally serious for a young child, however, congenital

rubella syndrome occurs in approximately 25% of infants born

to women who acquired rubella during the first trimester of
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pregnancy (Benenson, 1990), and this syndrome is very

serious.

Table 20

Frequency Distribution of Respondents' Perception of the
Seriousness of Vaccine-Preventable Diseases and Other Common

Illnesses for Child under 2-Years of Age (N=82)

"NOT SERIOUS" "SERIOUS"
DISEASE/ILLNESS FREQUENCY/% FREQUENCY/%

Polio (infant paralysis) 6 (7.3%) 76 (92.7%)

Chickenpox8 51 (62.2%) 31 (37.8%)

Measles (hard, rubeola, red) 32 (39.0%) 50 (60.9%)

Mumps 39 (47.6%) 43 (52.4%)

Rubella (German measles) 29 (35.4%) 53 (64.6%)

coLds" 67 (81.7%) 15 (18.3%)

TB (tuberculosis) 23 (28.1%) 59 (72.0%)

Meningitis l7b (20.9%) 64 b (79.0%)

Diarrhea8 56 (68.3%) 26 (31.8%)

Hepatitis B 21 (25.6%) 61 (74.4%)

Diphtheria 17 (20.8%) 65 (79.2%)

Tetanus (lockjaw) 20 (24.4%) 62 (75.6%)

Pertussis (whooping cough) 24 (29.3%) 58 (70.7%)

8 Common childhood illness, not vaccine-preventable
b n=81 due to missing data

It is interesting to note that even though over half of

the mothers did not know anything about diphtheria (62.2%)

and pertussis (54.9%), they still perceived these two

diseases as serious for a child under 2 years of age; 79.2%

and 70.7%, respectively. As discussed in Chapter 3, during

pilot testing, some mothers said they could not answer this

question because they did not know about the disease. Thus,

there is a chance that the mothers who did not know anything
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about diphtheria and pertussis guessed that these diseases

may be serious. There was no response option that allowed

mothers the chance to say they could not determine the

seriousness of the disease because they did not know

anything about them.

consistent with previous analyses of mother's

knowledge, perceived risk, and perceived seriousness, the

vaccine-preventable diseases were grouped according to their

respective vaccines. If a mother perceived at least two of

the three vaccine-preventable diseases as serious, the

response was coded as SERIOUS for the group of three

diseases.

Mothers, who perceived at least two of the MMR vaccine

preventable diseases as serious, also perceived their child

as being at risk for contracting at least two of these three

diseases (p=O.02). Mothers who considered polio to be

serious for a child under two years of age were

significantly more apt to know about polio (X2=3.831,

p=O.05) and consider the OPV vaccine as beneficial

(X2=5.098, p=O.024). There was no association between

perceived seriousness and any other perception related to

diphtheria, pertussis, and tetanus (DTP). Also, no

association was found between perceived seriousness of each

of these diseases groups and vaccination status.
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Perceived Benefits or Protection

A mother's perception of the ability of vaccines to

protect the child against disease (benefits) was the third

component of a mother's attitude (Question #45). Each

respondent was asked if "getting ALL the baby shots or

immunizations [for each disease] will protect [the child]

against that disease or illness." There were six response

options: 5=all the time, 4=most of the time, 3=sometimes,

2=rarely, 1=never, and O=no vaccine or shot. The last

option was included after pilot testing because some mothers

correctly commented that there were no shots or vaccines for

diseases or illness like chickenpox, diarrhea, and colds.

Two of the response choices (all the time, most of the

time) were combined to form the category PROTECTS and the

remaining choices (sometimes, rarely, never, no

vaccine/shot) formed the second DOES NOT PROTECT category.

Table 21 presents the frequencies and percentages for these

responses. Results of the last choice, "no vaccine or shot"

are also illustrated in Table 21, even though they were

included in the DOES NOT PROTECT category. Here the intent

is to identify this unique category with respect to those

diseases that have no vaccine (colds, diarrhea, and

chickenpox) as well as for all the other diseases in which

there is an effective vaccine.

It is difficult to interpret the results for

tuberculosis because the bacillus, Calmette-Guerin (BCG)
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vaccine is not used in the U.S. Possibly the respondents,

who were comprised of mUltiple ethnic groups including

Filipino (14.6%), have had experience with the vaccine in

their countries of origin.

Table 21

Frequency Distribution of Respondents' Perception of the
Benefits of vaccines in Protecting Their Child Against

Vaccine-Preventable Diseases and Other Common Illnesses
(N=82)

DISEASE/ILLNESS

Polio (infant
paralysis)

Chickenpox·

Measles (hard,
rubeola, red)

Mumps

Rubella (German
measles)

Colds·

TB (tuberculosis)

Meningitis

Diarrhea-

Hepatitis B

Diphtheria

Tetanus (lockjaw)

Pertussis
(whooping cough)

"DOES NOT PROTECT"
FREQUENCY/%

7 (8.5%)

45 (54.9%)

25 (30.5%)

30 (36.6%)

18 (21.9%)

71 (86.6%)

29 (35.3%)

34 (41.4%)

69 (84.3%)

15 (18.2%)

18 (21.9%)

21 (24.7%)

24 (29.3%)

"PROTECTS"
FREQUENCY/%

75 (91.4%)

37 (45.2%)

57 (69.5%)

52 (63.4%)

64 (78.1%)

11 (13.4%)

53 (64.6%)

48 (58.5%)

13 (15.7%)

77 (81.7%)

64 (78.0%)

61 (74.4%)

58 (70.8%)

"NO VACCINE"
FREQUENCy/%b

o (0%)

24 (29.3%)

2 (2.4%)

7 (8.5%)

2 (2.4%)

38 (46.3%)

8 (9.8%)

11 (13.4%)

45 (54.9%)

1 (1.2%)

2 (2.4%)

5 (6.1%)

7 (8.5%)

• Common childhood illnesses, not vaccine-preventable
b These values are also included in the "DOES NOT PROTECT CATEGORY"

Overall, mothers were fairly accurate in their

perception of the benefits or ability of a complete vaccine

series to protect their child. Note that 81.7% of mothers

felt that the hepatitis B vaccine was effective in
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protecting their child. This vaccine is not one of the

DOH's required vaccines and is not considered in the cluster

of vaccines that comprise the dependent variable,

vaccination status. This finding illustrates again the

effectiveness of educational campaigns by the KMCWC and the

DOH, as discussed earlier.

Also, it was found that the sample of mothers had a

disturbing misconception that there is a vaccine for

chickenpox, that is, 54.9% of the mothers (n=45), thought

that "the chickenpox vaccine" was effective (Table 21).

This finding is similar to findings reported in a recent

study by Keane, stanton, Horton, Aronson, Galbraith, and

Hughart (1993) in which susceptibility to chickenpox after

vaccination was repeatedly cited by mothers as evidence of

vaccine failure. Seven of the 20 mothers (35%) interviewed

in Keane et al. 's study said that their child had been

vaccinated against chickenpox and since the child still got

chickenpox, vaccines in general were considered ineffective.

A mother's belief that the polio vaccine (OPV) was

beneficial was significantly associated with the child's

completion of all vaccines by age 16 months (X2=4.188,

p=0.041). Though not significant at the 0.05 level, if a

mother also believed that the MMR vaccine was beneficial in

protecting the child against measles, mumps and rubella, she

was more likely to ensure completion of all vaccine by age

16 months (X2=3.54, p=0.06). There was no association
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between a mother's belief in the benefits of the DTP vaccine

and overall vaccination completion.

Perceived Barriers

Two lists of potential barriers to vaccinations were

read to the respondents (Question #46 and #47). These

barriers were derived from various local and national

vaccination surveys plus two pilot tests. The first list

consisted of five statements with five response choices:

5=disagree a lot, 4=disagree, 3=agree a little or disagree a

little, 2=agree, l=agree a lot. Based on a preliminary data

analysis of the frequency distributions, the five responses

were dicotomized into DISAGREE (disagree a lot, disagree,

agree a little or disagree a little) and AGREE (agree, agree

a lot) categories.

Over 73% of mothers agreed that if their child had a

low fever, diarrhea, or a cold, he or she should not be

vaccinated (Table 22). Fortunately, the majority of mothers

did not feel that vaccinations should not be started for a

child under one year age (92.7%) and that vaccinations

should not be delayed until the child enters kindergarten or

first grade (82.9%).

The results indicating that children who have either a

low fever, cold, or diarrhea should not be vaccinated are

consistent with results reported by several other studies

regarding false contraindications (Lincoln, 1988; Lochhead,

1991; Melynk, 1988; Peckham, 1989; Pillsbury, 1990;
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Riddiough et al., 1981; Rosenbaum, 1991; Ross, 1992). All

these studies demonstrate that there continues to be a great

deal of misunderstanding of false contra indications against

vaccinations, e.g., a child with a low fever, cold or

diarrhea can safely receive vaccines. In addition, it is

possible that medical doctors (cited most often in this

study as a source of information regarding vaccinations and

also considered the "most helpful") may be reinforcing this

inaccurate perception (Ewert et al., 1991; Hutchins et al.,

1989; Lewis et al., 1988; Linley, 1984; Peckham, 1989).

Table 22

Frequency Distribution of Respondents' Perception of
Barriers to Vaccinations (N=82)

"DISAGREE" "AGREE"
FREQUENCY/% FREQUENCY/%

20 (24.4%) 62 (75.6%)

76 (92.7%) 6 (7.3% )

22 (26.8%) 60 (73.2%)

18 (22.0%) 64 (78.0%)

68 (82.9%) 14 (17.1%)

QUESTION

If my child has a low fever or
temperature he/she shouldn't have baby
shots that day

Children don't need to have their baby
shots started before one year of age

If my child has diarrhea, she/she should
not get the baby shots that day

If my child has a cold, he/she should not
have baby shots that day

It's okay to delay or wait several months
to get shots so long as he/she has all of
the shots in time to start kindergaro:en
or first grade

Cross-tabulation of illness-related responses in Table

22 with vaccination status indicates no association between

vaccination status and mother's misconceptions about the

false contraindications to vaccinations. since three



150

statements were related to illness barriers (fever, colds

and diarrhea) to vaccinations, these statements were

combined into one new category, PERCEIVED MEDICAL BARRIERS.

There was no association between mother's perception of

medical barriers and vaccination status, indicating that

whether a mother perceived her child as ill or not did not

prevent the child from being completely vaccinated by age 16

months or at the earlier ages of 2, 4, or 6 months.

Even though children of mothers who perceived low

fever, diarrhea, and colds as medical barriers to

vaccination were still vaccinated on time, these mothers may

have had to make several trips to the doctor's office before

the child was eventually vaccinated. Also, these mothers

may have incurred higher medical costs (depending on type of

medical insurance) and added expenses and inconvenience of

transportation, time off from work, caregiver for other

children, and over-the-counter medications to treat the

minor illness.

Perceived Worries and Additional Barriers

Nine additional questions (#47A-#47I) were posed to

respondents to determine other barriers (transportation,

cost) and concerns regarding vaccinations, including

potential side effects of vaccines. After an initial review

of the data, the five response possibilities were regrouped

into two categories, "not worried" (never, rarely,

sometimes) and "worried" (always, usually).
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The results reported in Table 23 indicate that

transportation (91.5%, not worried) and cost (92.7%, not

worried) of vaccines were not perceived as barriers to

vaccinations for over 90% of the mothers. This information

supports results from more recent reports in which

transportation or access and cost of vaccines were not

considered significant barriers to complete vaccination of

children (Goldberg, 1993; Lurie, Manning, Peterson,

Goldberg, & Phelps, 1987).

Table 23

Frequency Distribution of Respondents' Perception of
Additional Barriers and Concerns Regarding Vaccinations

(N=82)

QUESTIONS
"Does it bother or worry you .•. ?"

about finding transportation

that shots will be painful ... 4

that child will be cranky or
irritable after shot4

that child will develop fever after
the shot;"

about being in same room when child
gets shot

to listen to child cry when gets
ahot;"

that you can't afford shots

that child gets too many shots at one
time

that child can get sick from other
children in waiting room when you go
for shots'

• Illness or pain-related barriers

"DON'T WORRY"
FREQUENCY/%

75 (91.5%)

58 (58.6%)

62 (75.8%)

50 (61.0%)

69 (84.2%)

52 (63.4%)

76 (92.7%)

69 (84.1%)

59 (71.9%)

"WORRY"
FREQUENCY/%

7 (8.5%)

24 (41.4%)

20 (24.2%)

32 (39.0%)

13 (15.8%)

30 (36.6%)

6 (7.3%)

13 (15.9%)

23 (28.1%)

Mothers did not seem overly worried about the potential

side effects of vaccines, including pain, irritability, or
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fever. The fact that 23 mothers (28%) were concerned that

their well child might get ill from sitting in the waiting

room with other children who were seeking treatment for

illnesses may indicate a growing need to provide separate

waiting areas for well and sick children. This is not just

a logistical problem. It is also difficult to know if some

of the "well" children waiting for vaccinations may be ill

themselves.

Mothers' responses to the nine statements listed in

Table 23 were not significantly associated with vaccination

status in their disaggregated form. In addition, no

association with vaccination status was found when illness

or pain-related (painful, irritable, fever, cry, sick)

barriers or concerns were considered as a single illness

barrier category. This single illness barrier category was

formed by classifying mothers who reported that they worried

about at least three of these five statements, as worried

about additional illness barriers.

DEPENDENT VARIABLE

Vaccination status

Vaccination status was initially determined by asking

the respondent to recall vaccines and dates using the life

events history calendar. This information was then verified

by the shot record, if available. All respondents were

asked for permission to verify only the vaccine information

on the child's medical record. Seventy-five mothers (91.5%)
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gave permission to check the medical record. The seven

mothers who refused were able to provide the interviewer

with a shot card. Therefore, all vaccines administered were

verified by a record check (100%); 75 were verified with the

actual medical record (91.5%) and 7 (8.5%) were verified

with the shot card. The vaccination status reports were

found to be accurate and valid with the exception of three

medical records that documented receipt of particular

vaccines, but not the dates.

Table 24 reports that 62 of the 82 study children

(75.6%) completed all the required vaccinations by age 25

months. Twenty-five months of age is used as the cut-off,

Table 24

Frequency Distribution of Vaccination Completion status
by Age 16, 19 and 25 Months (N=82)

VACCINATION
COMPLETION STATUS FREQUENCY PERCENT

Not Complete 53 54.6%

Complete by 16 months 29 35.4%

Not Complete 17 28.8%

Complete by 19 months' 42 71. 2%

Not complete 20 24.4%

Complete by 25 months 62 75.6%

• n=59 since 23 children were <19 months

because it was the latest date that any study child received

any of the required vaccines and close to the standard 24

months (2-year) age cut-off. This result is slightly higher

than the vaccination completion rates for the state, that
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is, 61.2% for 2-year-old children in 1987 (Department of

Health, 1993a). The completion rate for the study

population increases to 71.2% completion by age 19 months

and drops to only 35.4% complete by age 16 months.

In order to produce completion rates comparable to the

CDC and the Hawaii state DOH recommended schedule, 16 months

is the appropriate cut-off age. Therefore, in reality,

according to results in Table 24, only about one-third

(35.4%) of all the children (n=29) were adequately

vaccinated by 16 months, the recommended time period. This

completion rate of 35.4% by age 16 months is higher than the

9.9% found by the DOH at age 16 months in the 1993

retrospective vaccination survey for children born in 1987

(DOH, 1993) (Table 25).

Table 25

Comparison of Vaccination completion Rates for study
Population (children born in 1991-92) and 1993 DOH

Retrospective Vaccination Survey Data
(children born in 1987)

STUDY POPULATION DOH SURVEY
AGE/VACCINES (1991-1992) (1987)

3 Months (DTP#1, OPV#1 91.0% 78.2%

5 Months (DTP#2, OPV#2) 90.3% 64.9%

7 Months (DTP#3) 67.1% 61. 2%

16 Months (DTP#4, OPV#3, l1HR) 35.4% 9.9%

19 Months (DTP#4, OPV#3, MMR) 71. 2% 41. 2%

24/25 Months (all vaccines) 75.6% 61. 2%

Overall the study populations' vaccination completion

rates are higher than the rates found by the DOH, especially
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the rates at ages 3, 5 and 19 months. The higher rates are

expected in light of the purposive sampling at health care

sites.

DTP#l and OPV#l

with the exception of one child, all of the 82 children

(98.8%) received the first DTP and OPV vaccine by 24 months

of age. As seen in Table 26, 91% of those children whose

medical records noted the date the vaccine was administered

received the vaccines on time by age 3 months (DTP#l mean

age=2.4 months, sd=O.96; OPV#l mean age=2.4 months,

sd=O.97)). These completion rates for DTP#l and OPV#l

(98.8%) are higher than the 1993 Hawaii DOH retrospective

vaccination survey data which indicated a 78.2% completion

rate by age 3 months. However, the DOH survey was

retrospective to 1987 and my purposive sampling at health

care site may overestimate completion rates.

Table 26

Frequency Distribution of Children Receiving DTP#l and OPV#l
by 3 and 25 Months of Age

COMPLETE COMPLETE
BY 3 MONTHS BY 25 MONTHS

VACCINE FREQUENCY PERCENT FREQUENCY PERCENT

DTP#l 71 (n=81)· 91. 0% 81 (N=82) 98.8%

OPV#l 71 (n=81) • 91. 0% 81 (N=82) 98.8%

• sample size is 81 due to attrition of one child who did
not receive either DTP#l or OPV#l.
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DTP#2 and OPV#2

As indicated in Table 27, 79 (96.3%) of the study

children received their second DTP and OPV vaccine by 25

months. Just over 90% of this group (90.3%) were vaccinated

on time by age 5 months (DTP#l mean age=4.8 months, sd=1.7;

OPV#2 mean age=4.8 months, sd=1.7).

Table 27

Frequency Distribution of Children Receiving DTP#2 and OPV#2
by 5 and 25 Months of Age

COMPLETE COMPLETE
BY 5 MONTHS BY 25 MONTHS

VACCINE FREQUENCY PERCENT FREQUENCY PERCENT

DTP#2 61 (n=76)· 90.3% 79 (N=82) 96.3%

OPV#2 61 (n=76)· 90.3% 79 (N=82) 96.3%

• Sample size is 76 because 3 children did not received
DTP#2 or OPV#2. Even though it was documented in the
medical record that 3 other children received the two
vaccines, no date was recorded thus data are considered
missing. These 3 children did receive DTP#3 and OPV#3 on
subsequent visits.

The study percentage (90.3%) is quite high compared to

data from the 1993 Hawaii DOH retrospective vaccination

survey. DOH study findings indicated that only 64.9% of the

children born in 1987 completed these two vaccines (DTP#2

and OPV#2) by age 5 months (Department of Health, 1993a).

Whether a mother knew about polio was positively

associated with the timely vaccination of their child with

OPV#2 by 5 months of age (X2=3.62, p=0.057). And six of the

seven mothers (86%) who did not feel that the OPV vaccine
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was beneficial also had a child who did not receive OPV#2 on

time, by 5 months of age (X2=6.175, p=O.OI3).

However, no association was found between mother's

knowledge of DTP and timely vaccination of DTP#2 by 5 months

of age. Mother's perception of the seriousness of the DTP

disease combination (diphtheria, tetanus and pertussis) and

polio were also not associated with timely completion of the

respective vaccines DTP#2 and OPV#2. Also mother's

perception of the effectiveness or benefit of the DTP

vaccine was not significantly associated with the timely

completion of DTP#2.

DTP#3

As indicated in Table 28, most of the study children

received the third DTP vaccine (93.9%) by age 2 years, but

only 67.1% did so by the recommended age of 7 months (DTP#3

mean age=7.6 months, sd=2.6).

Table 28

Frequency Distribution of Children Receiving DTP#3 by 7
and 25 Months of Age

COMPLETE
BY 7 MONTHS

COMPLETE
BY 25 MONTHS

VACCINE

DTP#3

FREQUENCY

51 (n=76)a

PERCENT

67.1%

FREQUENCY

77 (N=82)

PERCENT

93.9%

• Sample size is 76 because 5 children did not receive DTP#3
and the medical record of one child noted receipt of the
vaccine, but no date was ~ecorded. This child subsequently
received DTP#4 on the next visit.

The DOH (1993a) noted that by 13 months of age, 76.3%

of the children born in 1986 had received all their required
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vaccines (DTP#I-3, OPV#I-2). since DTP#3 is the last

vaccine required before age 15 months, receipt of the DTP#1,

#2, and #3 vaccines and the OPV#I, and #2 vaccines would

constitute completion by age 13 months.

Of the 82 study children, approximately 91.5% had

completed all the required vaccines (DTP#I-3, OPV#I-2) by

age 13 months. (MMR vaccine is not included due to the

recent change in recommendations from 15 months to 12 months

of age.) The completion rate is much higher than that

reported by the DOH of 76.3%. However, due to this study's

purposive sampling at health care sites, where children were

often receiving vaccines, these data may be upwardly biased.

There were no significant associations between timely

completion of DTP#3 vaccine and mother's knowledge,

perceived seriousness, perceived susceptibility (risk), or

perceived effectiveness (benefit) of the DTP vaccine and its

related diseases.

DTP#4 and OPV#3

As indicated in Table 29, 62 children (75.6%) received

DTP#4, however, less than half (48.4%) were vaccinated on

time, by age 16 months (DTP#4 mean age=17.3 months, sd=2.7).

These results are similar to the results reported for OPV#3,

a vaccine usually given in tandem with DTP#4 (OPV#3 mean

age=17.3 months, sd=2.7).

Mothers who perceived the OPV vaccine as ineffective

(not beneficial) were significantly more apt to have a child



159

who did not complete their third OPV vaccine on time by age

16 months (X2=4.65, p=0.031). There was no association

between perceived seriousness and risk or maternal knowledge

(p=0.08) and timely completion of the OPV#3 vaccine.

Similarly, no significant associations were found between

mother's knowledge or perceptions of seriousness, risk or

effectiveness and timely completion of the DTP#4 vaccine.

Table 29

Frequency Distribution of Children Receiving DTP#4 and OPV#3
by 16 and 25 Months of Age

COMPLETE COMPLETE
BY 16 MONTHS BY 25 MONTHS

VACCINE FREQUENCY PERCENT FREQUENCY PERCENT

DTP#4 30 (n=62) 48.4% 62 (N=82) 75.6%

OPV#3 31 (n=63) 49.2% 63 (N=82) 76.8%

Most of the study children (89%) received the MMR

vaccine by age 25 months and 90.4% of this group were

vaccinated by age 16 months (MMR mean age=14.0 months,

sd=1.9) (Table 30). In mid-1992, the DOH recommended that

children in Hawaii receive the MMR vaccine at age 12 months

due to several outbreaks throughout the state. Half of the

73 children (n=37) received the MMR by age 13 months and the

range of vaccination ages was between 12 and 20 months.

This result could reflect the more recent change in the MMR

vaccination policy. The 1993 DOH retrospective study found

that only 21% of their population (n=871) in 1987 had
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completed the MMR in addition to the DTP#4 and OPV#3

(Department of Health, 1993a).

Table 30

Frequency Distribution of Children Receiving MMR by 25, 16
and 13 Months of Age (N=82)

COMPLETE
BY 13 MONTHS

COMPLETE
BY 16 MONTHS

COMPLETE
BY 25 MONTHS

VACCINE FREQUENCY PERCENT FREQUENCY PERCENT FREQUENCY PERCENT

37 50.7% 66 66.0% 73 89.0%

Overall, completion rates for MMR were better than for

the other vaccines and most children were receiving their

MMR vaccine at their regular source of health care. Yet,

with the increasing incidence of measles throughout Hawaii,

and the fact that the vaccine is about 90% effective

(Markowitz, Preblud, Fine, & Orenstein, 1990), this still

leaves a large number of children in the state at risk for

contracting and spreading the disease.

A mother's knowledge, perception of seriousness,

perception of risk, and perception of the benefits of two of

the three vaccine-preventable diseases (measles, mumps,

rubella) were not associated with receipt of the MMR vaccine

by age 16 or 19 months. However, when the age of MMR

administration is further divided into completion by 13

months (current recommendation), by 16 months, and not

complete, there is an association between mother's knowledge

and MMR completion.



161

Fifty-nine percent of the mothers (n=39) who knew at

least two of the three MMR vaccine-related diseases had

their child vaccinated (MMR) by age 16 months; whereas,

87.5% of the mothers who did not know at least two of the

three MMR related diseases had a child not complete by age

16 months (X2=4.547, p=O.03). Ninety-two percent of the

mothers (n=34) who said they knew at least two of the three

MMR vaccine-related diseases had children who received the

MMR vaccine by age 13 months (X2=5.671, df=2, p=O.059).

site of Vaccinations

Data were collected on the site where each vaccine was

administered. As seen in Table 31, most of the study

children were consistently taken to their primary provider

for receipt of vaccines. For example, 44 children were

reported to have usually received their vaccinations at the

private pediatrician's office in Wahiawa and 43 children

actually received DTP#l and #2 vaccine and OPV#l at the same

site. These results indicate little to no changing of

providers by mothers for vaccinations.

However, interpretation of these data is limited as one

cannot determine if the mother who reported the "usual"

source of vaccinations as the private pediatrician in

Wahiawa, yet actually took the child to the pUblic health

nursing clinic for some of the vaccines.
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Table 31

Frequency Distribution of Reported Usual Source of
Vaccinations and Actual site of Vaccination (N=82)

USUAL SOURCE OF VACCINATIONS

Private
Pediatrician Other Private Public Health

(Wahiawa) Doctors Nursing Clinic

Reported=44 Reported=21 Reported=7
VACCINE

Actual Site Used Actual Site Used Actual Site Used

DTP#1 43 18 5

OPV#1 43 18 5

DTP#2 43 17 7

OPV#2 42 18 7

DTP#3 44 18 6

DTP#4 40 12 6

OPV#3 40 12 6

MMR 44 14 8

Mother's Perception of Vaccination status

When the respondents did not know the dates when the

child was vaccinated or a shot record was unavailable, the

respondents were asked whether they thought the study child

was up-to-date or behind (incomplete) on their vaccinations.

This question was not included in the typed questionnaire,

however each interviewer was instructed to note it in the

vaccination section.

Mother's perception of delayed vaccination was

positively associated with vaccination status at 16 months

age (X2=16.452, p=>O.OO). If the mother perceived the child

as behind, the child was more likely to be incomplete. In
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fact, all of the children of the 22 mothers (26.8%), who

felt that their child was either not up-to-date or behind,

were incomplete.

Thirty-one of the 60 mothers (51.7%) who thought that

their child was up-to-date on vaccinations, (that is

complete by 16 months of age), were mistaken (p>O.OOO).

This lack of accurate recall was also evident for completion

of vaccination status by 19 months (X2=32.112, p=>O.OOO).

These results are consistent with other studies (Alexander &

Klassen, 1986; New & Senior, 1991; Valadez & Weld,1992).

The study results also indicate that it is very important to

verify self-reported vaccination status by checking the

medical record or the official vaccination card.

Reasons for Vaccination Completion

Based on information respondents could recall regarding

the type and date of each vaccine and the availability of a

shot record, the interviewer decided the child's vaccination

status. If the child was perceived as incomplete, the

respondent (n=21) was asked for reasons why (open-ended

question). For respondents who were determined to have

completed the child's vaccination schedule (n=61), the

primary reasons for getting the shots completed were asked

(open-ended) .

Table 32 indicates that the main reason mothers (n=61)

gave for ensuring their child was up-to-date on vaccinations

was to "prevent diseases" and "keep the child healthy"
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(70.5%). The second and third major reasons were,

respectively, that "they were told" or "felt it was

required" (18%) and that "they cared for their child" or

"felt vaccinations" were important (11.5%). No association

was found between reasons for completion of vaccinations and

other variables.

Table 32

Frequency Distribution of Respondents' Primary Reasons for
Getting the child's Vaccinations Completed (n=61)

rrEASONS

Told/Required"

Prevent Disease/Keep Healthy/NCb

I Care/Important

FREQUENCY

11

43

7

PERCENT

18.0%

70.5%

11.5%

" One mother responded that since "welfare paid" for vaccines, she
wanted to get them all completed before losing benefits.
b Included in this category are 2 responses of "no comment (NC)"

Sometimes the interviewer had to decide if the child

was complete with little or no information on the type of

vaccine or date of vaccination. In these cases, the

interviewer relied on the mother's judgment. Also, despite

training, on a few occasions interviewers incorrectly asked

a respondent a question that did not correspond to the

child's vaccination status or they erroneously miscoded the

completion status.

Thus, there were instances where the interviewer asked

the mother her reasons for ensuring that the child was

complete when in reality the child was incomplete. As a

result, responses to the open-ended questions are not
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Quality

checks and later verification of medical records revealed

these errors.

Reasons for Not completing Vaccinations

Perception that the child was either sick at the time

of scheduled vaccinations or that the child was born

premature were the major reasons (42.9%) why the vaccines

were either delayed or incomplete (Table 33). These results

are consistent with the results reported in Table 22, that

is, that over half of the mothers believed that a child with

a cold, low fever or diarrhea should not be vaccinated that

day. All of these reasons are generally false

contraindications for delaying vaccinations (Advisory

Committee on Immunization Practices, 1989; Peters, 1992) and

may be reinforced, in turn, by physicians (Klein, Morgan, &

Wansbrough-Jones, 1989; Peckham, 1989; Cutts, Orenstein, &

Bernier, 1990)

Table 33

Frequency Distribution of Respondents' Primary Reasons for
Not Getting the Child's Vaccinations Completed (n=21)

REASONS

Sick Child/Premature

Not Aware of Need/Schedule/Nee

Cost/Many kids/Transportation/Movedb

FREQUENCY

9

7

5

PERCENT

42.9%

33.3%

23.8%

• One response of "no comment (NC)" is included in this group
b Two mothers said moving was a reason for the delay and one mother
responded for each of the other three categories
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A study in Hawaii that used focus groups and a survey

questionnaire (Behenna, 1992) found that many parents (41%)

lacked information about the need of vaccines. In this

study, parents were similarly unaware of the need for

vaccinations (33.3%). A reminder system, preferably

computerized, could help these parents. Also, two mothers

spoke of the difficulty of finding time and a new health

care provider after moving to Hawaii from the mainland. No

association was found between reasons and other variables.

Other Comments About Vaccinations

The open-ended question that asked the mother what

would make things easier for her to get all the necessary

vaccinations for her child(ren) yielded two frequent

responses (Table 34). Over half (59.3%) of the 81 mothers

said they could not think of anything or thought it was

already easy. Also, 16 mothers (19.8%) indicated that they

needed more reminders about when vaccinations were due.

Other responses were as follows: better hours and

appointments, 7.4%; free vaccines or better insurance

coverage, 4.9%; home visits and transportation, 6.2%; and

other, 2.5%.

Many of the mothers interviewed did not find it

difficult to make sure their children had all of their

vaccinations. Half of the mothers who needed more reminders

were employed and 78% had two or more children in their

family. Mail-out reminders generated by a computerized
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vaccination system, either state-wide or site-specific would

be of benefit to mothers as well as others.

Table 34

Frequency Distribution of Respondents' Comments to Make
Vaccinations Easier (n=81)a

COMMENTS

Nothing/Already Easy

Need Reminders

Better Hours and Appointments

Home Visits/Transportation

Free Vaccines/Better Insurance Coverage

Other (oral vaccines, separate waiting room for
shots)

A One respondent refused to comment.

FREQUENCY PERCENT

48 59.3%

16 19.8%

6 7.4%

5 6.2%

4 4.9%

2 2.5%
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CHAPTER 5

CONCLUSIONS, LIMITATIONS, AND RECOMMENDATIONS

INTRODUCTION

This final chapter begins with an overall discussion of

the study results and how the results relate to the

dependent variable, vaccination status. The research

questions and hypotheses are restated along with a report

and discussion of the relevant findings. Results of

additional variables as well as other statistically

significant findings follow. Study limitations are then

reviewed with the final section presenting recommendations

for program and policy changes regarding child vaccinations

and future research.

As stated in Chapter 1, the problem is that many

children in Hawaii are not completely vaccinated by age 2

years and even fewer children are vaccinated on time by 16

months of age, as required by the DOH. Sufficient

information on why so few children are completely and timely

vaccinated is lacking.

The following is a general description of the study

population and provides the background and context of the

study. Children primarily lived in the rural areas of Oahu

and came from a lower socioeconomic status then the general

pUblic, as indicated by the many children (45%) enrolled in

a public medical insurance program. The ethnic mix of
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mothers represented three major groups: Filipino and other

Asian, 35%; Hawaiian and Pacific Islander, 33%; and

Caucasian and others, 32%. Just over half (52.4%) of the

children sampled received care from a private pediatrician

in rural Wahiawa who follows the DOH recommendations for

vaccine completion by age 16 months.

VACCINATION STATUS

Three-fourths of the 82 study children (75.6%)

completed the required seven vaccines (DTP#1-4, OPV#1-3,

MMR) by age 25 months. This rate is slightly higher than

Hawaii DOH data that found 61.2% of 2-year-old children in

1987 had completed these same vaccinations by age 24 months

(Department of Health, 1993a). Yet, when the rate of

vaccination completion by age 16 months is considered, the

DOH/CDC recommended age, only 35.4% of the study children

had received the seven required vaccines. This rate is

considerably higher than the 9.9% completion rate found by

the DOH (Department of Health, 1993a).

completion rates for both DTP and OPV at age 3 and 5

months are high; 91 and 90%, respectively. These rates then

drop to only 67.1% completion of DTP#3 at age 7 months and

48% and 49% for DTP#4 and OPV#3 respectively at age 16

months. The completion rates for the MMR vaccine range from

50.7% at age 13 months to 66% at age 16 months and 89% by

age 25 months.
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Considering the contagiousness of measles and the

increasing incidence in Hawaii and the U.S., the rates for

MMR vaccine are not sUfficiently high to maintain adequate

herd immunity. Approximately 92-96% of susceptible persons

need to be vaccinated in order to attain herd immunity

(Anderson & May, 1985). It is doubtful that even the

physicians and nurses, who know about the concept of herd

immunity, recognize the high level (>90%) of vaccinations

required to maintain adequate herd immunity. Thus efforts

to encourage parents to seek early MMR vaccination may lack

the necessary urgency to protect the population.

Also, the measles vaccine produces antibodies in about

90-98% of children less than 15 months of age, leaving some

already-vaccinated children with inadequate levels of

immunity (Advisory Committee on Immunization Practices,

1989). This less than 100% guaranteed level of

effectiveness, plus the fact that only 66% of the study

children were vaccinated with MMR by age 16 months,

substantially increases the risk for spread in Hawaii of

this infectious and potentially fatal disease.

RESEARCH QUESTION AND HYPOTHESES

Among the many factors studied in relationship to

childhood vaccinat:ions, several unique factors in Hawaii may

be associated with vaccination status at age 16 months.

Consideration of these unique factors led to the major

research question: "Which of the following factors are
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associated with vaccination status of children 16 months of

age: residential mobility, mother's employment, use of an

alternate child caregiver, the mother's knowledge of

vaccine-preventable diseases, and the mother's attitude and

beliefs regarding vaccinations and the vaccine-preventable

diseases?"

From this research question, eight hypotheses were

proposed. Discussion of the findings related to each

hypothesis follows.

Hypothesis 1

Residential mobility is associated with incomplete

vaccination status.

Though this sample population was highly mobile with

44% moving at least once while the child was between the age

of birth and 32 months, there was no significant association

between residential mobility and vaccination status by age

16 months. Even when those families who moved greater

distances outside their current zipcode were compared to

families who had never moved or moved only within the same

zipcode, there was no association with vaccination status at

either 16, 19, or 25 months of age.

However, qualitative analysis using the life history

calendar (LHC) and responses to open-ended questions on

reasons why the child was not complete, indicated that

residential moves for some families are a major reason for

incompletion. As discussed in Chapter 4, one case analysis
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found that a child was delayed in receiving the required

vaccines by as much 4 months due to a major move from the

mainland to Hawaii. Another child who had moved three times

(on the mainland and within Oahu), had no medical or shot

card record of receiving the first four vaccines (DTP#1-2

and OPV#1-2), even though the private physician considered

that they were given. Finally, two of the 22 mothers who

said their child's vaccinations were incomplete, attributed

the delay to residential moves.

The results on residential mobility and the child's

type of medical insurance are similar to findings by

Alexander and Klassen (1986) and simpson (G. simpson,

personal communications, August, 1993) in that poor children

enrolled in public medical insurance program were more

likely to move than children in higher income families

enrolled in a private medical insurance program.

study results found that 45% of children covered under

a public medical assistance program moved at least once

(outside current zipcode) whereas only 18% of children

covered under a private medical insurance company moved

between the age of birth and 24 months of age. However,

there was no significant association between either

residential mobility or the child's type of medical

insurance and vaccination status. Given the basis of

mobility lowering social support networks and access to

providers, and increasing economic burdens, the quantitative
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finding that the move had little or no effect may be

attributed to the fact that one or more of the preceding

critical factors were not seriously jeopardized.

Hypothesis 2

Mother's employment is associated with incomplete

vaccination status.

In this sample population, there was no significant

association between mother's employment or attendance in

school full-time and the child's vaccination status. Some

possible reasons for this lack of association are that even

though mothers are employed fUll-time, either their

employers and/or their support systems allow them time off

to ensure that the child is vaccinated.

Also the number of employed women in this sample (50%)

is lower than the State average of (61%) due to the

purposive sampling at health care sites. with the exception

of Saturday clinic hours at the private pediatrician's

office in Wahiawa and the mothers hospitalized on the

inpatient units at the KMCWC, most of the data were

collected on weekdays from 8:00 a.m. to 5:00 p.m., thus

limiting contact with working mothers.

Le, Jones, and Schwarz (1986) noted that a significant

number of mothers in California went back to work when the

child was 6-12 months old. However in the present study,

51% of the mothers returned to work or school when the child

was 3 months old. In spite of the early return to work or
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school, at the critical 3 month age for receiving vaccines,

mothers in this study population were still able to have

their children's vaccinations completed. This finding also

demonstrates that traditional views on female employment

associated with a tendency for lowered vaccination status of

infants need to be reconsidered in light of mediating

factors that maintained similar vaccination status in

children of unemployed mothers.

Hypothesis 3

The use of nonlicensed alternate caregivers is

associated with incomplete vaccination status.

No significant association was found between the use of

a licensed or nonlicensed alternate child caregiver and

vaccination status. Only 3 children (7%) were cared for in

a licensed facility and the other primary caregivers were

grandparents, 36%; paid babysitters, 26%; the father or

partner, 14%; child's aunt, 7%; and friend or neighbor, 9 ~o •

with so few families using licensed facilities, the

requirement to have users of day care centers up-to-date on

vaccinations, though a useful public health measure, is not

an effective means to ensure completion in Hawaii.

Instead, since the majority (64%) of the alternate

caregivers were either family members (57%) or a friend or

neighbor (7%), mothers may have had sufficient social

support to ensure that the child was taken for vaccinations.
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Hypothesis 4

A mother's knowledge about the vaccine-preventable

diseases is associated with complete vaccination status.

First, less than half (46%) of all the study mothers

knew at least two of the three diseases of diphtheria,

pertussis, and tetanus. More mothers reported knowing

something about polio (80.5%) and knowing at least two of

the three diseases in the group of measles, mumps, and

rubella (80%). These percentages are low considering that

over 90% of all the children were vaccinated twice with the

DTP and OPV vaccine by age 5 months. This means that the

mothers had the opportunity to read the vaccine information

pamphlets (VIP) at least twice. Also, sufficient

opportunities for the physician or nurse to explain the

diseases to the mother existed.

A mother's lack of knowledge of at least two of the

three diseases related to the vaccine MMR (measles, mumps,

rubella) was significantly associated with incomplete

vaccination at age 16 months (p=0.033). This may reflect a

missed opportunity in reinforcing messages about the MMR

vaccine. Knowledge about polio also seems to have a

powerful influence on outcomes. If a mother did not know

about the disease related to the OPV vaccine (polio), her

child had not completed vaccinations by age 16 months

(p=O.007). Knowledge levels of at least two of the three

diseases related to the DTP vaccine (diphtheria, tetanus,
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pertussis) did not have any significant effect on the

child's vaccination status.

A mother's knowledge appears to be a more sensitive

measure in relationship to the diseases of polio, measles,

mumps, and rubella than it is for diphtheria, tetanus, and

pertussis. possible reasons are that the crippling side

effects of polio (poliomyelitis) are dramatized and residual

paralysis in older populations serve as a reminder of the

diseases. similarly there exists an awareness of the high

incidence and infectiousness of measles, mumps, and rUbella,

whereas, the incidence of pertussis, diphtheria, and tetanus

in children are less commonly seen and experienced in local

communities.

Mothers may have seen more children, including their

own, with the diseases of measles and mumps. Also, measles

(rubeola) may often be confused with other measles-like

childhood diseases such as roseola infantum, scarlet fever,

and rubella. All these diseases manifest themselves with a

diffuse rash and other similar symptoms, like fever, which

on cursory examination may lead one to think the disease is

rubeola or measles. Mumps however, is distinctly different

with swelling of the salivary glands, usually the parotid

gland.

The large number of mothers from ethnic groups such as

Filipinos, Pacific Islanders, and Asians, with higher

incidence rates, may have heard more about polio and seen
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the side effects of the diseases, i.e., paralysis and

disabilities. Also, due to the higher prevalence of polio

in many of the countries of origin, first and second

generation migrants may be aware of family members and

friends with polio. The DTP group of diseases, especially

diphtheria and pertussis, which were a scourge of children

in an earlier era, have almost disappeared because of

improved environmental conditions and vaccines. Perhaps the

cognitive response to these DTP related diseases seems to be

"out of sight, out of mind."

One definite reason for much of the general lack of

knowledge of the vaccine-preventable diseases is that, in

the U.S., such diseases have been prevented quite

successfully up until recent years. Keane et al., (1993, p.

6) remarked that most of the vaccine-preventable diseases

have "left the collective memory because vaccines work."

When mothers lack the opportunity to share a common

experience about these diseases a make-believe perception

seems to become operative. The intent to which this is made

a reality is likely to be determine by their acceptance of

vaccinations for their children. Yet, as will be discussed

later in the section on recommendations, there are other

means for improving their knowledge and visualizing the

consequences of the diseases besides actual experience of

such diseases in childhood.
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Hypothesis 5

A mother's positive attitude and belief about the

seriousness of the vaccine-preventable diseases and the

child's susceptibility to contractinq the vaccine

preventable diseases are associated with complete

vaccination status.

A mother's positive attitude and belief about the

seriousness of the seven major vaccine-preventable diseases

and the child's susceptibility (risk) to contracting any of

these diseases was not associated with overall vaccination

status. These results are different than most of the

studies discussed in Chapter 2 which found maternal

attitudes and beliefs regarding perceived seriousness and

susceptibility of vaccine-preventable diseases and perceived

benefits of vaccines to have a significant association with

vaccination status (Cutts, Orenstein, & Bernier, 1990; Kviz,

Dawkins, & Ervin, 1985; Le, Jones, & Schwarz, 1986; Lewis et

al., 1988; Lochhead, 1991; Peckham, 1989; Riddiough et al.,

1981).

Even though seriousness and susceptibility are less

critical predictors in the HBM and with vaccination status,

the lack of association in this study raises questions about

application to other groups, methodological issues, and

compensating factors.
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Hypothesis 6

A mother's positive attitude of the benefits of

vaccines and the lack of barriers to vaccinations are

associated with complete vaccination status.

A mother's belief that the polio vaccine (OPV) is

beneficial was significantly associated with the child's

completion of all vaccines by age 16 months (p>O.OOO).

Though not significant at the 0.05 level, if a mother also

believed that the MMR vaccine was beneficial in protecting

the child against measles, mumps, and rubella, she was more

likely to ensure completion of all vaccine by age 16 months

(p=O.06). There was no association between a mother's

belief in the benefits of the DTP vaccine and overall

vaccination completion.

The perception of barriers, including false

contra indications , and other worries, such as cost and

transportation, were not associated with vaccination

completion at age 16 months.

Hypothesis 7

The source of information or advice regarding

vaccinations is associated with vaccination status, yet the

direction is unknown and may vary with the type of source.

Only 35.4% of mothers in the total sample population

received advice about vaccinations from family members or

close friends. The physician was reported as the most

helpful other source of information, 57.3%; followed by the
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registered nurse, 11%; the pUblic health nurse, 8.5%; and

pamphlets, 8.5%. This finding that the physician was most

frequently cited is similar to findings in Hawaii by Behenna

(1992); 52% of respondents reported the doctor as the best

source of information. However, there were no significant

associations found between the source of information or the

type of source with vaccination status.

Hypothesis 8

Use of a regular source of health care, especially

preventive health care (vaccinations), is associated with

complete vaccination status.

Most of the study children were taken to a regular site

for sick care, well-child care, and vaccinations. Whether

or not a child had a regular source of health care was not

associated with vaccination status. However, a more

detailed analysis of vaccinations sites did reveal

significant findings that warrant discussion.

When various vaccinations sites where collapsed to

three groups (Private Pediatrician in Wahiawa/PHN

clinics/community Health Center, HospitaljER/other, and

other Private Physician), no statistically significant

association with vaccination status was found. However,

when these three groups were further collapsed into those

sites following DOH vaccination requirements (Private

Pediatrician and PHN clinics/eHC) and those that did not

follow DOH standards (Hospital/ER and Other Private
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Physicians), there was a significant finding. Children

receiving vaccines at the sites that followed the DOH

requirements for vaccination of DTP#4 and OPV#3 at 15 months

age, were significantly more likely to have completed all

the required vaccinations by age 16 months (X2=5.193,

p=O.02).

Given that a limitation of the study was the definition

of vaccination completion by age 16 months instead of the

AAP recommendation of 18 months, this significant result was

expected. When these two groups were cross-tabulated with

vaccination status by age 19 months, no significant

difference was found. This lack of association indicates

that even though children receiving vaccines from providers

following the AAP schedule may not be completely vaccinated

by age 16 months, they still complete the required series by

age 19 months.

However, children vaccinated at health care sites

following the DOH vaccine requirements were significantly

more likely to have received the MMR#l by age 24 months than

those vaccinated at other sites (p=O.007). Given the

seriousness and contagiousness of measles in Hawaii, this is

an important finding. Providers, such as the private

pediatrician in Wahiawa and the public health nurses who

follow DOH guidelines, are more effective in ensuring timely

receipt of the MMR vaccine by both age 16 and 24 months.
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OTHER VARIABLES

The association between vaccination status and several

additional variables was analyzed and the significant

results are discussed in the following paragraphs.

Mother's Marital Status

A mother's marital status, initially defined as

married; single, separated, divorced or widowed and living

with a partner; and single, separated, divorced or widowed

and not living with a partner, was not associated with the

child's vaccination status at age 16 months. Even when the

mother's marital status was collapsed to the category of

living with a partner or not living with a partner, no

association was found.

There was a significant association between a mother's

marital status and the child's type of medical insurance.

Mothers living without partners were more likely to have a

child enrolled in a pUblic medical insurance program like

Medicaid (p>O.OOO).

Mother's Ethnicity or Race

Due to the multiple ethnic and racial groups

represented in this small sample population, ethnicity and

race was collapsed into three categories; caucasian and

other, Hawaiian and Pacific Islanders, and Filipino and

other Asian. Even though no association between these three

categories of ethnicity and a child's vaccination status was

found, the frequency distribution merits discussion.
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Mothers of Hawaiian, Pacific Island, Filipino, and other

Asian ethnicity appear to have more children incomplete in

their required vaccinations than mothers of Caucasian and

other ethnicity.

There were significant findings of a mother's ethnicity

or race, her marital status, and the child's medical

insurance. The majority (80%) of the Caucasian and other

and the Filipino and other Asian mothers were living with a

partner whereas only 52% of the Hawaiian and Pacific

Islander mothers were living with a partner (p=0.031). The

majority (67%) of the Hawaiian and Pacific Islander mothers

had children enrolled in a public medical insurance program,

like Medicaid, and the majority of the Filipino and other

Asian mothers had their children enrolled in a private

medical insurance company. A little more than half of the

Caucasian and other mothers had their children enrolled in a

private medical insurance company (p=0.013).

Child's Medical Insurance

Even though the majority of the mothers living without

partners and of Hawaiian and Pacific Island ethnicity had

children enrolled in a public medical insurance program,

there was no association found between the child's type of

medical insurance (private or public) and vaccination status

at age 16 months.
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Child's Health status

No significant association was found between the

mother's report of the child's overall health status and

vaccination status at age 16 months. The majority (78%) of

all the study mothers considered their child in good to

excellent health.

Number of Children in Family (Birth Order)

Neither the total number of children in the families

nor the birth order of the study child were significantly

associated with vaccination status at age 16 months. The

majority (63%) of the study children were firstborn and the

mean number of children in the families was 2.4.

OTHER SIGNIFICANT FINDINGS

Completion of Vaccinations at Age 5, 7 and 16 Months

An effort to determine predictors of vaccination

completion at the earlier ages of 5, 7 and 16 months,

revealed some interesting findings related to a mother's

knowledge. Whether a mother knew about the disease polio

and whether she felt the vaccine was beneficial was

significantly associated with completion of OPV#2 vaccine by

age 5 months. Mothers who knew about the disease polio were

more likely to have a child who completed the OPV#2 vaccine

on time by age 5 months (p=O.057). Whereas those mothers

who did not feel that the polio vaccine was beneficial were

more apt to have a child who did not complete the OPV#2

vaccine on time (p=O.013).
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There were no associations found between a mother's

knowledge or attitudes and beliefs related to DTP and

completion of DTP#2 by age 5 months. Since DTP#2 and OPV#2

are given in tandem by age 5 months, knowledge of the

disease polio and a positive attitude that the vaccine OPV

is beneficial are potential predictors of vaccination

completion by age 5 months. No associations were found

between a mother's knowledge and attitudes and beliefs

regarding DTP and completion of DTP#3 by age 7 months.

Even though a mother's knowledge of the disease polio

was not significantly associated with completion of OPV#3 at

16 months (p=O.08), her perception of the vaccine's benefits

were significantly associated with timely completion of

OPV#3 (p=O.031). If a mother did not perceive the OPV

vaccine as beneficial she was more likely to have a child

who did not complete OPV#3 vaccine by age 16 months.

Mother's Knowledge. Attitudes and Beliefs About Hepatitis B

The positive finding that 74.4% of the study mothers

reported knowing something about the disease hepatitis B,

that the disease was serious (74.4%), and that the vaccine

protected their child (81.7%) merits reporting. The

administration of the hepatitis B vaccine in the newborn

period was started within the past two years and is not a

required vaccine. The KMCWC was the primary birth hospital

(58.5%) and instructs all mothers in the postpartum period

about hepatitis B. Obviously statewide efforts are
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effective in relationship to improving the mother's level of

knowledge and her attitudes and beliefs about the disease

and the vaccine. However, no attempt was made in this study

to determine if the children had completed the recommended

series of three hepatitis B vaccines.

LIMITATIONS

As stated Chapter 3, purposive sampling at health care

sites limits the generalizability of study results. Mothers

seeking services for themselves or their children at any of

the sites may be also more motivated to ensure their child

is vaccinated. Since the majority of the clients received

care at the private pediatrician's office in Wahiawa, study

findings are more relevant to those clients. Also this

pediatrician closely follows the DOH recommendations for

vaccinations which most likely influenced the higher rate of

completions. This finding strengthens the recommendations

to encourage more providers, especially the private sector

physicians, pediatricians, and family and nurse

practitioners to follow the DOH recommendations for

vaccinations by age 16 months.

In addition, the sample size was small necessitating

the collapse of several response categories into

dichotomized nominal variables, limiting analysis of

potentially important ordinal data. However, the data

collected were reliable and valid, especially vaccination

status, which is also supported by the DOH larger surveys.
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As noted in Chapter 4, over half (51.7%) of the study

mothers mistakenly perceived that their child was up-to-date

on vaccinations. So, as recommended by other researchers,

all medical and shot records were checked to verify

vaccination status.

One of the major strengths of this study was the use of

a life history calendar to record quantitative and

qualitative data and facilitate recall in the respondents.

The LHC also allowed qualitative analysis when sample size

did not permit the use of quantitative statistical methods,

especially on major independent variables such as

residential mobility, mother's employment, and use of

alternate caregivers. Lastly, due to the retrospective and

cross-sectional nature of the study that tested the

association of variables, significant findings do not

indicate causality.

RECOMMENDATIONS

The cornerstone of public health is primary prevention.

For children, the critical period is the first and second

year of life. One of the major recommendations is to

redirect the focus of vaccination completion by age 2 years

to ensure completion at the earlier age of 16 months or

younger.

Le, Jones, and Schwarz (1986) spoke of the "toddler

immunization gap" where vaccinations for children 2 to 5

years of age are delayed. In reality, there exists an
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important gap with infants and toddlers under age 16 months;

a more vulnerable group. A move to address this gap group

and push forward the vaccination target from age 24 months

to 16 mcnths has a built-in safety in that there will be a

reduction of the percentage of la'jgards and susceptible

children who will still need to complete vaccinations by age

24 months. Redirection will also reinforce the need for the

continuity of family and child health care evaluations and

follow-ups, essential components of compreh8nsive well-child

care.

Policy Recommendations

Several steps are necessary to initiate this

reorientation. First is a consensus and the need for policy

change at the national level. Currently we have two

different recommended schedules for vaccination completion

at 16 months (ACIPjCDC) and 19 months (AAP) , based on

traditional practices rather than on emerging epidemiologic

patterns and scientific evidence. Little justification or

valid reasons are provided. As a consequence, confusion

remains among providers and consumers who respond by

selecting the nearest age of 2-years as the marker for

completion. The procrastination principle in human

behavior, especially for preventive care, can further delay

parents and providers with timely completion of

vaccinations. Inherent organizational and system barriers

then compounded these delays. Therefore, when attempting to
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round off time schedules to 19 months or 24 months of age

for vaccinations, when contra indications and immune response

are not affected, it is better to move the scheduled dates

forward to 16 months than backward.

In order to facilitate timely vaccinations, parents and

providers need a reminder system. Even though only about

20% of this study population suggested a reminder system,

almost three-fourths (72%) of the mothers recalled

appointment dates because someone else had reminded them.

Also, of the mothers (n=16) who suggested the need for a

reminder system, 50% were employed and 78% had more than two

children.

In our advanced age of computers and our ability to

track such things as credit card purchases, we have failed

to develop a statewide or even national computerized

vaccination system for preventive health care monitoring.

Many European countries have successfully demonstrated the

usefulness of computerized systems to improve comprehensive

family and child health care (Williams & Miller, 1991). A

computerized vaccination reminder system, involving the

private and public sectors, is needed to assist parents and

providers to ensure at least 90-95% completion of

vaccinations by age 16 and 24 months.

Practice Recommendations

Much of our efforts at educating the public regarding

the vaccine-preventable diseases and their related vaccines,
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has centered on altering attitudes and beliefs. The safety

and effectiveness of vaccines have been a major emphasis.

In contrast, this study pointed out the overall lack of

mother's knowledge of the major vaccine-preventable diseases

and the significant impact this has on vaccination status.

Parents have the right to know more about the vaccine

preventable diseases in order to make informed decisions.

They are more educated today and have access to a variety of

communication media. Health care providers seem to have

forgotten basic explanations of the diseases as part of

their overall activities in promoting complete vaccinations.

Current assumptions that parents have experiential knowledge

of the less common vaccine-preventable diseases, such as

diphtheria and pertussis, are incorrect.

However, not just the parents need to be targeted for

receiving disease related information. As indicated in this

study, the majority of alternate caregivers are family

members, such as grandparents and aunts. Written and audio

visual information about vaccine-preventable diseases and

their required vaccines could be distributed in centers,

clinics, and gathering places of adults and senior citizens.

In addition, though the mean family size was small in this

study (2.4 children), inclusion of this same information in

school health education classes would reach siblings of

younger children.
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Information on seven different diseases, in addition to

the new vaccine-related diseases of hemophilus band

hepatitis B, may be overwhelming to most parents. However,

since the DTP vaccine is given in tandem with OPV, it is

suggested that efforts be focused on improving knowledge of

polio. with the increasing incidence of measles, its

infectiousness and potentially fatal effects on children,

efforts to educate the pUblic about measles as well as for

mumps and rubella must continue.

As noted in the study, the providers, especially the

physician, are considered the major source of information

about vaccinations. Therefore, education of parents can

start with educating the providers, including those who come

in contact with family and children such as schoolteachers

and social workers. This was done in Hawaii at a one-day

conference (June 25, 1993) on vaccinations held for nurses

(J. Gallagher, personal communication, Hawaii Nurses'

Association, July 14, 1993). Follow-up of the conference

participants' knowledge level needs to be planned and

integrated into tailoring the messages to meet mothers'

concerns and lack of knowledge.

Teaching health care providers about the false

contra indications to vaccinations is necessary, especially

since many study parents felt that barriers such as low

fever, colds, diarrhea, and prematurity were reasons to

delay vaccinations. As suggested in earlier discussions,
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physicians may be reinforcing parental misconceptions of

delaying vaccinations for nonvalid reasons, which further

lower the priority that should be placed on timely

vaccinations.

The American Academy of Pediatrics and the CDC

distributed a short video to all health departments in 1993.

This video "Before It's Too Late, Vaccinate" vividly

pictures children and adults who have suffered the

consequences of the major vaccine-preventable diseases and

shows parents discussing their concerns. The use of this

and similar locally-produced videos in physician offices and

clinic settings with opportunities to question personnel on

areas of interest or concern, is a necessary step as was

evident from this study.

Last are recommendations for identification of high

risk families such as those that are mobile, and ways to

provide continuity of health care services. Even though one

cannot directly alter family moves, service providers who

come in contact with these mobile families could be alerted

to assess and even inform those with young children of the

need for vaccinations and where to go for such services.

Evidence of this variable's influence on child vaccinations

would provide further support for implementing a tracking

system, possibly linked to other agencies such as Human

Services, medical and automobile insurance companies,
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telephone companies, and the U.S. Postal and Immigration

Services, to remind parents of vaccinations schedules.

Multisectoral providers such as social workers,

schoolteachers, realtors, physicians and nurses, could help

parents find new health care providers and set up

appointments for continued vaccinations in advance with the

sites. Health care providers could also alert colleagues in

the new area of the family's pending arrival and ensure

timely electronic transfer of pertinent records, especially

vaccinations. Established community organizations can

target families of children who have recently moved in order

to help these newcomers promptly find appropriate care for

their children.

Even though 89% of the study mothers reported having a

vaccination card for their child, very few had the card in

their possession at the time of the interview. The

importance of vaccination cards, especially in the private

sector, needs attention in order to not only remind parents

of vaccination schedules, but also the card serves as

documentation of vaccines received. Encouraging and

reminding parents to always carry these documents would

facilitate continuity of care for children, especially those

that are mobile.

FUTURE RESEARCH

This research study retrospectively identified the

presence and the association of several unique
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characteristics of Hawaii's families with vaccination

status. Many of these factors, such as residential

mobility, mother's employment, and use of alternate

caregivers warrant further investigation using a larger,

more randomized sample. A prospective research design would

also provide more accurate data, avoiding the problems of

recall.

As attitude and belief questions are quite subjective

and may be related to a mother's level of knowledge, the

instrument used needs to be validated more carefully. In

addition, the significant findings identified on mother's

knowledge of the vaccine-preventable diseases need further

in-depth investigation. The technological strategy of

combining several vaccines into a single injection is an

area of study that will become more important. Rather than

try to teach mothers about several diseases to which single

vaccines may confer immunity, focusing educational messages

on one or two of the diseases may be more effective. This

study illustrated that polio could be the key disease on

which to focus educational efforts since OPV is given in

tandem with DTP. The context of perceived and experienced

risk as well as high incidence of a disease, such as

hepatitis B, may be better determinants on which to base

educational efforts.

Follow-up of completion rates for hepatitis B vaccine,

a nonrequired vaccine, in this study population could reveal
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valuable information as to why the majority of mothers

(>74%) knew about the disease, thought it was serious

(74.4%), and considered the vaccine protected their child

(81.7%). Further investigation of the hepatitis B

educational programs, their content and timing in the early

postpartum period may be provide insight for designing

programs to improve the knowledge, attitude and beliefs of

mothers regarding the seven major required vaccines.

The use of the life history calendar (LHC) opens up a

wide range of opportunities for health care researchers to

explore the interrelationship of variables that may impact

on the utilization of preventive health care services.

Increased use of the tool would also develop its reliability

and validity in quantitative and qualitative health care

services research.

Another level of research in the use of the LHC also

became evident during this study. This would be to test the

effectiveness of the LHC as an educational tool in helping

parents determine vaccination schedules with behavioral and

developmental milestones in infancy and childhood, such as

sitting up, crawling, and standing.

Even though social support systems have been

extensively studied, new research is beginning to

demonstrate the gaps in our knowledge on the priorities and

needs of parenting and the role of elderly extended family

members. This study suggested the presence of support
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systems outside traditional family members, such as

employers and providers. It was also evident that such

groups had a beneficial impact on vaccination status.

However, the question remains as to what kinds of services

and who are critical in enabling parents to vaccinate their

children in a timely manner.

CONCLUDING REMARKS

In conclusion, many of the study children who were from

high risk categories such as low socioeconomic status;

single parent homes; of Hawaiian, Pacific Island, or

Filipino background; and living in rural areas are getting

vaccinated at the same rate as children in nonrisk

categories. As compared to the general population, the

study children also had better vaccination completion rates.

The effectiveness of the providers in following the DOH

vaccination schedule and ensuring that children are

vaccinated on time contributed to these higher rates.

The mother's level of knowledge about the vaccine

preventable diseases has been shown to be associated with

vaccination status. Parents must have adequate information

to make informed decisions on an increasingly complex set of

expected behaviors. Yet, adequate knowledge alone may not

be sufficient to motivate behavior. There are other

essential components of the conceptual framework that

influence vaccinations status, the behavior. It is evident

that the families in this study had the necessary support
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systems, including the providers, employers, and family

members, to enable them to overcome potential barriers. In

turn, they were able to have their children vaccinated in a

timely manner at earlier ages.

At the macro-level of parents' responsibilities and

family ~riorities, childhood vaccinations have to compete

with a number of situational factors. Lacking adequate

knowledge, vaccinations have become a mechanical dependency

behavior--to get shots. When these are challenged by other

emerging priorities and responsibilities, such automatic

child rearing behaviors lose importance. Mobile families,

especially mothers without partners, struggling to meet

everyday needs may not place a high priority on taking a

healthy child for required vaccinations.

As suggested in the recommendations, families need

support from multiple sectors and providers, not just health

care services alone. Only with the cooperation and

collaboration of these critically important service sectors

can we built a large enough safety net to take care of

unreached populations and begin to take the necessary steps

to reach the 1995 Healthy Hawaii goal of 95% completion, not

just by age 2 years, but by age 16 months.



198

APPENDIX A

THEORIES AND MODELS TO EXPLAIN HEALTH BEHAVIOR

INDIVIDUA~ PERCEPTIONS MODIFYING FACTORS ~IKELIHOOD OF ACTION

o.T09!IChiC vlrillbln (age. selIC. r.ee. Perceived benlfia of
.tnn,cltY. etC.) ptevtnrivi"iCilon

SocioOSVchQloqical Ylnabl. (peno~lity,
soclil CJm. peer Ina t1Iter.nc.group minuspressu,.. otc.)

PtrCltrted bamm to
prlYlnriVi'"'iCUOn

, , ,
Percaivtd Susapribillty to DiMISI "X" Porctiwd Thrm
Potaivod SoriousnIU (Severity) or

~ikolihOOd or Tlki"'l
or Recommended PrrtenrlVI

Di.......X.. D~ ..X.. HMlthAe:tion

Cue to ActIon

Musm.dil Clm~ign.
AdYlCl 'rom othen
R,mll'td., pCftCIrd fram phV$ici.n or

do"'irt
11I"1:1I of family memberor fri.nd
NM'SPIpet' or maglzinl Irt,el.

Health Belief Model

Source: Becker, M.H., Haefner, D.P., Kasl, S.V., Kirscht,
J.P., Maiman, L.A., & Rosenstock, LM. (1977).
Selected psychosocial models and correlates of
individual health-related behaviors. Medical Care,
15(5), 30.



Theory of Reasoned Action

Theory of Planned Behavior
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Source: Ajzen, 1. (1988). Attitudes, personality, and
behavior. Bristol, Great Britain: J. W.
Arrowsmith. (top, p. 118; bottom, 182).



SOCIETAL :----------7,) HEALTH SERVICES
DETERMINANTS SYSTEM,...---------,
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Technology
Norms

Resources
Organization

INDIVIDUAL
DETER~tI~A:-';TS

Predisposing
Enabling
Illness level

HEALTH SERVICES
UTILIZATION

Type
Purpose
Unit of analysis

Framework of Health Services Utilization

Source: Andersen, R. & Newman, J. F. (1973).
Societal and individual determinants of
care utilization in the united States.
Milbank Memorial Fund Quarterly (Health
Society), 21(1), 98.

medical
The
and



APPENDIX B

LIFE HISTORY CALENDARS

CHILD'S IDH: _

(Zipcode) _(State/Country)

IMMUNIZATION SURVEY - LIFE HISTORY CALENDAR
Residential Mobility, Employment/School, Alternate Caregiver

DATE: INTERVIEWER: _

BIRTH PLACE: (City) _
.. _.- ---- ..-

BIRTH DATE: 1990 1991 1992 1993
.onth~year

S 0 N 0 J F M A M J J A S 0 N 0 J F M A M J J A S 0 N 0 J F M
P C 0 E A E R P V N L G P C 0 E A E R P V N L G P C 0 E A E R

RESIDENTIAL
MOBILITY:

Moved?

Address of new
place
(zipcode)

EMPLOYED? ~
SCHOOL? §
BOTH? !!
(days only)

FT/PT/Both?

ALTERNATE
CAREGIVER:

WHOM?

WHERE?

Y/X = YES FT = >4 hours/day or >20 hours/week PT =~4 hours/day or ~20 hours/week

WHOM:
02 Partner/Father
03 Grand.other-father (of child)
04 Sister/Sister-in-Iaw
05 Older Sibling
06 Other Relative (Who?)
07 Hanai 06 Foster Parent

09 Licensed Day Care
10 Friend or Neighbor
11 Babysitter (paid)
12 Just a person who cares

for kids (not friend/neighbor)
13 Other (explain)

WHERE:
o. own home
1. other home
2. day care
3. other

N
o
f-'



DATE'
VACCINATION STATUS· LIFE HISTORY CALENDAR

INTERVIEWER: CHILD'S 10#'

BD: / 1990 1991 1992 1993

N=noj Y/X=yesj SP OC NO DE JA FE lOR AP MY IN JL AG SP OC NO DE JA FE MR AP MY IN JL AG SP OC NO DE J F M
DK=don't know A E R

DTP N1 (DTN1)

1 - 0 Site?

Polio (OPV) #1

1 - 0 Site?

DTP #2 (DT#2)

1 - 0 Site?

Polio (OPV) #2

1 - 0 Site?

DTP #3 (DT#3)

1 - 0 Site?

DTP#4 (DT#4)

1 - 0 Site?

Polio (OPV) #3

1 - 0 Site?

MMR

1 . 0 Site? N
o
N
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RESEARCH APPROVAL LETTERS

University of Hawaii at Manoa
Office of Research Administration

MEMORANDUM

September 22. 1992
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TO:

FROM:

SUBJECT:

Ms. Penny A. Hatcher
School of Public Health

Paul Kakugawa, Executive SecretarY"?~
Committee on Human Studies(CH~

CHS #9104 - UNIQUE FACTORS ASSOCIATED WITH IMMUNIZATION
STATUS OF TWo-YEAR-GLD CHILDREN ON OAHU

Your project identified above has received approval by the U.H. Committee on Human
Studies (CHS). Your protocol qualifies for exemption under 46.l0l<b) in accordance with
paragraph two (2).

If in the active development of your project you intend to change significantly the
involvement of humans from plans indicated in the materials presented for review. prior
approval must be received from the CHS before proceeding. If anticipated problems
arise involving the risks to subjects or others. report must be made promptly to the CHS.
either to its Chairperson or through members of the review group. This is required in
order that (l) updating of protective measures for humans involved may be
accomplished. and (2) prompt report to DHHS and FDA may be made by the University
if required.

In accord with the regulations under which the CHS functions. you are expected to
maintain as an essential part of your project records. appropriate summaries of
information conveyed to your human participants. as well as all executed consent forms
and data.

If your project continues beyond one year. re-subrnission to the CHS for annual review
is required. usually coincidental with and prior to submission of continuation or renewal
proposals.

Please notify the CHS when each study is completed.

We wish you success in this endeavor and stand ready to be of assistance to you and to
your project personnel in any way and at any time.

Enclosed is our certificate HHS 596 for this project.

PKbl

Enclosure

AN EQUAL OPPORTl;:--;rTY F.\fP!.()VF"



DEPARTMENT 0": HEALTH AND HUMAN SERVICES

PROTECTION OF HUMAN SUBJECTS
ASSURANCE/CER TI FICA TION/DECI..ARAnON

X QRICiINAL" :J FOI.I.OWUP :.J' EXEMPTION
Iptt¥'lOlolSiy unOtII9"1.lrdl

_CO"4TA~cr :'::FELLOW=Cl.lMO"!'T,'"'9 _ NO,,":.,"'O.t'''9
C:O"~I"\I~I'O" t~"lInU'I'O'"I~PP\.IC~TIO.\lIOc""TI;!::ATION NO.I,11tf'Jow"l

I
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POLICY: A ft!u8rch <lCtIV,ry involving Itum~n subJ«rs trut 1$ not t!x,mpt from HHS rt!'gtJ1.o·onsmev nor l:H fundM untes: oJ" In:tU"J&
110n,1R,.,.w Bo,rd (lRBI hll ,..,irwld Ifld IPProwd rh. #:tiviry in KCOrdIllC. with S",rlon 474 01 rh, P"lJlic H'IIr11 $tryIC' Act ..
impl_.MId ov Titl. 45, P,n 46 01 th. Cod. 01F~"I R.gul.tIOM 145 CFR 46-'$ r",udJ. tn» ,pplic",r instlturron must subm,r
cerrilie,rion 01 IRB ,pprov,1 to HHS unl_ t1I'l{Jpliunr msaturion his d.SJ!Jf1Irrd, ~ifit: tJt.mpr,on unae« S«rron 46. 10Ilbl whICh
,pplin ro rh. propoud rntl'rch lC/lViry. Inrritutlont with ,n uwflnet 01 comf)li,nc, on fil. WI til HHS wh;cn r:t>VH't cr. pro:Jo~
«~iv;ry shQuld suOmir c~rriliation of IRS rrvf#W .,d IPfJrQlI,1 with ,gh ~1J,,'ic6t1Cn. tIn ~xc~"tion,' ~sn. c~:ific.tio" IT141Y ~
ac::,p~ "p to 60 d,ys ,Itff r!N rtel/pr dirt I", which rtlt ,ppliution is svlJmmtd.1 In ~. C4U of instirutions """,eh do not h,.,. ¥I

.-ronc, of complt.nt:t on fil. with HHS cortring eMpropolld «r1viry. c,rTific,tion of IRB rtvi.w Ind ~p~ must b. sulJmimd
W'rI!tn:JO d,y, 01 "It rtc.,pt 01, wrirrtn """1St Irom HHS 10,ctrrlfiCitlon.

I. TITLE OF APPLICATION OR ACTIVITY

USIQUE FACTORS ASSOCIATED WITH I~IZATION STATUS OF TWO-YEAR-DLD CHILDRES OS OAHU
2. PR1NCIPA~ INVESTIGATOR. PRQCiRAM 0IREC70R, OR FE~LOW

Penny A. Haecher
J. ~OOO ANO ORUG AOMINISTRATION REOUIREO INFORMATION f..~fW urNJ

•• MHS ASSURANCE STATUS

~ Th,. InltlNtiOft ha." ICQrOWCS UlU1V'CI 0' comohanc:l on file witn HHS wflFd'l COW" thIl8C'tfVI!'Y.

H.-1217

~ No ...... r..-w:e 0' ccmC)hane. """eft IIDD"" totft .. ICtMtY ". been tnaCllnh«i .. tft MHS. but m. 100110"1 ,MttTUtton .... 11~ ......,"'''" n,a,rlf"C:I af
C(ltnptlanellftd c;attlftCIIlton af IAI fit¥'tW W'd CIO'O'WIII"~ ..un '5 CJER .SWDO" NQU.-tt.

5. CERTifiCATION OF IRI REVIEWOR OECLARATION Of !XEMPTION

:JT1't11 IC'tMry h. betn tftt~ and~ bY 1ft IRa Itt 1ClC~ _tn rtw t'eQU,,....,..,,a of 45 CFR 018,,nduCh,.. ia ,... ....1: SutX)lm. T"" c.-ar..
QUon "'''llll, """.n IQOhc.aDl•• f'eQVlt'W'nInD tot ctmtyl"t FDA 'IiNI tOt .-=" Inveltt91tlOtlai new dNl Of' CShIC8. fs.. ,...,.. W~ of tit., lorn.)

i:J~ IC'tMt'";'contlll"1 ~tlP'. 1)t'OteCtI. U)I'I'j, of wftllCh ""' "Of bnfl f'W'lttewtd. TN tRI .... ....,tId G)OI"'O'tII6 on c:ondi'hon m.n .ll)t'Orl'Cti cowrwd bY
.5 C'" 48 ..II !)II~ "'c1.xwowed ~lcn 1ftaYIN M\lt...ncl.,d tNtlPOroot'l41:11 tu",.. ewtIhc.nlOf'I ('0I'fft HH$ SHJ .-lJ ....orn.rmd.,

CD Hurnan ..biecU.,. invol'4td. but mrs IC'!MIY OoI_lr.. ,,,, .JllmDuon wnotr .&8.101(bl In ecz:0f"darw:8_1ft ~--..!ll.-(~",.,.",.""...,,.,
o'u.".n"IIt~'O'(bI., rlt1'04lfll SJ. au, tfte IlI'UNDOftCliCll nat dII.IlNtw tNt ••emotlOft on tftelDOllCltlon.

6. Each official signing below ~rtifi.. th.t th. informltion pnlvided on this form il cornet.,d lhlIt uch institution
_mea raponsibility for auuring ~uired future ravi.ws.approvals, Iftd submiaions of certifiQtion..

A~LICANT INmTLlTlON COOI'EAATING INSTITUTION

UNIVERSITY OF RAWAII
2540 Maile Way
Honolulu. Hawaii 96822

(808) 956-8658

CHS , 9104
HAN'. "CO"Is.&. AND T ....I"HONI NO.

"' ..... , ANO TIT .... Of! O""CI..... (P"'" tH ry.-I

Paul Kaku~awa. Asaiseanc Director

MMS~IIWv.111:1:]

HA.... "NO TIT ...I 0" O'-PICIAI. lpft,,, '" tYlHl
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~
Kapiolani Medical Center
For Women and Children

R1c~ord DOVI
P.o'oOet\1

WOllerL.Benn
e..cUTNe VICe PretIQe"':C:O

February 8, 1993

Penny A. Hatcher, MSN, MPH
3147 Huelani Place
Honolulu, Hawaii 96822

Dear Ms. Hatcher:

I am pleased to inform you that your research project entitled Unique Factors Associated with
Immunization Status or 2-Year Old Children on Oahu (RP #93-52) has beenapproved by the Research
Board, the Medical Executive Committee and the Board of Trustees of Kapiolani Medical Center for
Women and Childrenat its meeting on February 4, 1993. A signedcopyof the approved application is
enclosed for your file.

If you have not already done so, please notify us of the starting date of your project and the estimated
completion date. A progress report of one or two page is requiredeach year. At the completion of the
project,any articleswrittenprepared for publication mustbe presented to the Research Boardfor review
prior to release. A copy of the published material must then be submitted to us for our files.

Walter L. Behn, FACHE
Executive VicePresident

WLB:Ig

Enclosure

cc: LouiseKidoIwaishi, M.D.

1319PunahOuStreel 0 Honolulu, Hawaii 06826 • Teleohone(808)973-8511 • FAX(808)973-3082
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Kapiolani Medical Center for Women and Children
1319 Punahou ·Street. Honolulu. Hawaii· 96826

(808)973-8564

____.. .. .. . •._.__• __~..•.•-.a..u~.--"N'.-- .
Thi. Application for Research Should be Typed

NOTE: This projl!cl rrrzy ncit: begin lDltit you r~ei,vll tJr'ittl11l consent: to perform this research
from thll president: of KapiaZani Htidica'L Centgio for Women and C1tiZdren. .

.~~;. P;~~~;-:7::-;;;=:·~~s::~::·:;~=;~:t·j::···-·····F~~-;-;··93·.6<'······

Status of 2-Year Old Children on Oahu

PRINCIPAL INVESTIGATOR: Pe~~" A. H::tcher ·~S~ !'1PH
Address: 31 ~u~lani Place. Honolulu. HI 9

Medical Affiliation: sChool of Pub! IC Health {doctoral

CO-Investigator(s)::~LJO[uii~Se~K4;Jdo~~IW~a:iJS~h~i~H~O~.~H:e~d~.~~~~h:~~~~~~~~~~::::::Jther Research Personnel:_ in rvi w r
[ agree that any papers prepared Tor publication must be presented
:0 the Research Board for review prior to release; V L'/

~ll laboratory work will ~e done utilizing the facil.ities of Medical RecordsPatients - -x--
<apiolani Medical Center for Women and Children unless cleared ------
Jy Kapiolani .Medical Center for Women ,and Children's Laboratory; ~~~~r~;~r~unds

I also.agree that I will submit a progress report every yea~ or: /
10tify the Research Board if my research ~ject has been discontin~erl.

Jate k ~! /19 2..-- Signature~i!i~·101t.~.:~u..'4:E.~~d<.~-~,~--_----
i I

::~;~a;~::::~ ~..~ :.:=

APPROVED:

APPROVED:
Date
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ARLENE D. MEYERS, M.D.
PEDIATRICSAND PULMONARY

MEDICINE

10 P(,~l" 'I 4a..·f·dl ec

}=YoV\'). Ar(~11e... JvIt~~(S,.Jv{J.

6 he. +rCl i yl -e c.C h C\.d I/'(\,'j

th'i pct-h e~+S etuvl,'j

l~q3.

Co f r'" VCI...{ fa survey

}-/CIV C t, <-f-h.. r.; '-'jt-: j;1PI.Y

Wahiawa BusmessCenter. Suue 209 • 302 California Ave.• Wahiawa. Hawaii 96766 • Phone: :6081 622·2655 • Fax (606) 622·5599
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JOHN """"liEE JOHN C. LEwIN, M,O

OII'l(CTOI'l 0' H!.Alt ..

STATE OF HAWAII
DEPARTMENT OF HEALTH

P. 0, BOX JJ78

HONOLULU, HAWAII SUIII01
In reply. ple.u~ reter to:

File:

January 21, 1993

ld Health Branch Chief
ject Chief

g Branch Chief

Loretta Fuddy, Maternal and C
Jean Johnson, Zero to Three
Ruth ota, Public Health Nurs

FROM: Geri Marullo, Deputy oirecto
Personal Health Services Adm

TO:

SUBJECT: Penny Hatcher
Immunization Research

As you can tell by the attached lette , Penny will be contacting
you in the near future to discuss her immunization research.
Please give her your KOKUA and whatever assistance is needed to
get her project initiated, implemented and/or completed. Her
findings will no doubt contribute to our body of knowledge
related to immunization practices.

Thank you.
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APPENDIX D

CONSENT TO PARTICPATE FORMS

(UH)
10#_-:-:-:-:-,...,...-_

CONSENT TO PARTICIPATE FORM
"FACTORS ASSOCIATED WITH IMMUNIZATION STATUS OF CHILDREN"

(Print Name)
________-=~~~~----------------- consent to participateI,

in the survey conducted by Penny Hatcher, a public health doctoral
student at the University of Hawaii. I understand that my participation
is voluntary, and that the results of the survey will be used to improve
immunization and health care services for children in Hawaii. I further
understand that only members of the research team (Penny Hatcher and
trained interviewers) will have access to information that I provide, and
that any pUblication or report of responses will conceal my identity.

I have been told that there are no possible risks involved in this
project. I have been given satisfactory answers to my inquiries
concerning project procedure and other matters. I have been also advised
that I am free to withdraw my consent and to stop participation in the
project survey at any time without prejudice.

I herewith give my consent to participate in this project with the
understanding that such consent does not remove any of my legal rights nor
does it release the principal investigator (Penny Hatcher), the
institution, or any employee or agent thereof from liability for
negligence.

Signature of Individual Participant Date

I consent to be interviewed now _

I consent to be phoned for an interview or to finish an interview:

Phone # _

(If you cannot obtain satisfactory answers to your questions or have
comments or complaints about your treatment in this study, contact:
Committee on Human Studies, University of Hawaii, 2540 Maile Way, Honolulu,
Hawaii 96822. Phone: 948-8568.)

cc: Signed copy to participant

Principal Investigator: Penny Hatcher
University of Hawaii
School of Public Health
1960 East West Road, BioMed C101
Honolulu, HI 96822 (808) 956-5766
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(KMCWC)

CONSENT TO PARTICIPATE FORM
"FACTORS ASSOCIATED WITH IMMUNIZATION STATUS OF CHILDREN"

I, consent to participate
(Print Name)

in the survey conducted by Penny Hatcher, a pUblic health doctoral
~tudent at the University of Hawaii. I understand that my participation
is voluntary, and that the results of the survey will be used to improve
immunization and health care services for children in Hawaii. I further
understand that only members of the research team (Penny Hatcher and
trained interviewers) will have access to information that I provide, and
that any publication or report of responses will conceal my identity.

I have been told that there are no possible risks involved in this
project. I have been given satisfactory answers to my inquiries
concerning project procedure and other matters. I have been also advised
that I am free to withdraw my consent and to stop participation in the
project survey at any time without prejudice.

I herewith give my consent to participate in this project with the
understanding that such consent does not remove any of my legal rights nor
does it release the principal investigator (Penny Hatcher), the
institution, or any employee or agent thereof from liability for
negligence.

Signature of Individual Participant

I consent to be interviewed now _

Date

I consent to be phoned for an interview or to finish an interview:

Phone # _

(If you cannot obtain satisfactory answers to your questions or have
comments or complaints about your treatment in this study, contact:
Chairman, Institutional Researcn Board, Kapiolani Medical Center for Women
and Children, 1319 Punahou Street, Honolulu, HI 96826. Phone = 973-8511)

cc: Signed copy to participant

Principal Investigator: Penny Hatcher, MSN, MPH
University of Hawaii
School of Public Health
1960 East West Road, BioMed C101
Honolulu, HI 96822 (808) 956-5766
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APPENDIX E

QUESTIONNAIRE

IMMUNIZATION SURVEY
(3/1993)

Date of interview _

Time start _

1. 10 number _

Time end _

2. Site: Kapiolanl Pediatric OPO

2 Kapiolani OB/GYN OPO

3 Kapiolani PostPartum Unit (Lani Booth II)

4 Kapiolani Perinatal Unit (Lani Booth IV)

5 Waipahu PHN Clinic

6 WIC Clinic

7 Private Pediatrician's Office (Write name)

8 Other (Note where)

Name of interviewer _

COMMENTS:

P. Hatcher
UH/SPH (956-5766)
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DEMOGRAPHICS ID #:

Respondent's first name __

3. What is your (the respondent's) relationship to child:

Mother 1
Partner/Father 2 --

Grandmother/father (child's) 3 --
Mother's Sister or Sister-in-law (child's aunt) 4

Older Sibling 5 ---
(Who? Other Relative 6 ---

Foster Parent 8 ---
(Note relationship: ) Other 9 =

**[IF THE RESPONDENT IS NOT THE PRIMARY CAREGIVER/GUARDIAN (MOTHER,
FATHER,GRANDMOTHER) STCfPAND INFORM THEM THAT MOST OF THE QUESTIONS
THAT FOLLOW ASK INFORMATION ABOUT THE CHILD FROM BIRTH TO ABOUT 2 YEARS
OF AGE SO THEY MAY NOT HAVE THAT INFORMATION. DO THEY WANT TO
CONTINUE? 1

Street and number
4. Child's Address: ----,._-,-_.,..- _

City,
4A.

Zip Code (Get zipcode if live in State of Hawaii!)

4B.
Island: (Oahu-a, Hawaii=1, Maui=2, Kauai=3,
Molokai=4, Lanai=5, other US state=6, other country=?)

(work)(home)Telephone number: ~~~

MARITAL STATUS

5. (CARD) What is your (the mother's) marital status or living
situation now:

Married 1
Separated, Divorced or Widowed (not Living with a Partner) 2 --

Separated, Divorced or Widowed and Living with a Partner 3 --
Single/Never Married (nOt Living with Partner) 4 --

Single (never married) and Living WIth a Partner in Marriage-Like Relationship 5 =
CHILD INFORMATION:

(last)
Child's fu 11 name:__---,""_..,....,-- --:-:---.,...,,....- _

6. Child's sex
male 1

female 2



7. How old is he/she? 7.
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_______________ (months)

Date of birth:

month _

day _

year _

(IF CHILD BORN BEFORE 1 SEPT 1990 OR AFTER 1 NOV 1991, DO NOT CONTINUE!)

8. What was your address (the mother's) when this child was born?

(If same as in Ques#4, check option "*9")

Address:
Oahu=O

(City) Hawaii=l
Maui=2 ---

(Zipcode) Kauai=3 ---
Molokai=4

(State/Country) Lanai=5 ---
(What state? ) Other US State=6 ---

(What country? --------------')~C~o~u~n+try other than US=7 --
Same address as on Ques #4=9 ---*

9. If born in the State of Hawaii, what hospital?
(If not born in a hospital, mark "Other" and explain. If not born in Hawaii,
chec'l<'<iption "*00".)

(Explain:

NOT BORN IN HAWAII 00
Kapiolani 01-

Queen's 02 --
Castle 03 --
Kaiser 04 --

TripIer 05 --
Wahiawa 06 --

St. Francis-West (Ewa Beach) 07 ===
Kahuku 08

Hospital on Neighbor Island 09 --
_______________________________) Othe r 10 ---

10. How many children do you (mother) have living at home with you
including this child? [This can include step-, adopted and foster children
if you have some].

10.

11. How many of these children are older than this child?

11.

12. How many of these children are younger than this child?

12.

*(NOTE: Total from Ques #11 and 12 plus 1 should equal total In Question #10.)

*



a. first

b. second
(If no second, write in "00")
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ETHNICITY

13. (CARD) How do you (mother) describe your own racial or ethnic
background [Note if 2 are given]

01 Hawaiian (full)
02 Part Hawaiian
03 White/Caucasian
04 African American/Black
05 Filipino
06 Portuguese
07 Samoan
08 Tongan
09 Japanese
10 Chinese
11 Vietnamese
12 Korean
13 Other
14 Refus':""ed:r-:lt=-=o""""a=-ns""w"'e=-=r"/"Oo""'n::"T·t know

14. (CARD) What is the main language(s) spoken in the child's home?
(Ask if there is another language - "secondary".)

01 Hawaiian
03 English
51 Tagalog
52 Ilacano
06 Portuguese
07 Samoan
08 Tongan
09 Japanese
10 Chinese
11 Vietnamese
12 Korean
13 Other
14 Refuse~d~t~o~a':""ns""w:-::e~r/Oon't know

MEDICAL INSURANCE

a. primary (most often) ___

b. secondary (sometimes) ___
(If no secondary, write in '00")

15. (CARD) Do you have any of the following insurance or coverage to
help pay for your child's health care?

01 *HMSA-CHP/HMSA "Regular" *(Always verify HMSA, asking words in quotes!)
02 Queen's Health Care Plan
03 Straub Plan
04 Prudential
05 *HMSA "Medicaid" or "OHHS"
06 SHIP
07 CHAMPUS
08 HOS Medical
09 Kaiser Plan
10 Partners Plan
11 Island Care (wr-r te In number)
12 Travellers
13 Best Care
14 CARE plan
15 No insurance
16 Other
17 Don't "'kn""o"'w,........-------
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RESIDENTIAL MOBILITY

16. How many times have you (mother) and this child moved since
he/she was born? (Circle one)

0* 1 2 3 >4
(*IF ·0", THEN GO TO QUESTION #21:)

17-20. How old was your child (months) and where did you move to?

[USE LIFE HISTORY EVENTS CALENDAR]

Address from Ques#8: Zip code (HI)

1st Move:
17a. Chlld's age (months) _
17b. New zipcode/State/Country moved to:

2nd Move:
18a. Chlld's age (months) _
18b. New zipcode/State/Country moved to:

3rd Move:
19a. Child's age (months)
19b. New zipcode/State/Counrry!moved to:

other State/Country:

17a.
17b.

18a.
18b.

19a.
19b.

4th Move:
20a. Chlld's age (months)
20b. New zipcode/State/Counrry!moved to: _

20a.
20b.

EMPLOYMENT/SCHOOL

21. Did you (the mother) work outside of the home or go to school at
any time during the daytime (between 7/8 am to 5 pm) since this
child was born?

NO 0
'(If NO, go to Question #25)

YES 1 ,*
""(If YES, use Calendar!)

[USE LIFE EVENTS HISTORY CALENDAR]

22a. Child's age (months) when started --- 22a.
22b. Child's age (months) when ended

(Write in "present" if still going on) 22b.
22c. gmployed=O; School=1 . ~oth=2 22c.- , -----
22d. FT=Oj PT=1 j Both=2 22d.

23a. Child's age (months) when started --- 23a.
23b. Child's age (months) when ended

(Write in "present" if still going on) 23b.
23c. gmployed=O; School=1 . ~oth=2 23c.- , -----
23d. FT=O; PT=1 ; Both=2 23d.

24a. Child's age (months) when started --- 24a.
24b. Child's age (months) when ended

(Write in "present" if still going on) 24b.
24c. gmployed=O; ~chool=1 ; ~oth=2 ----- 24c.
24d. FT=Oj PT=1 ; Both=2 24d.
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ALTEHNATE CAREGIVER

25. Before this child was 2 years old, did someone other than
yourself usually care for him/her during the daytime (7 or 8 am
to 4-7 pm) and weekdays (Monday to Friday) while you (the mother)
were working, going to school, or doing other things?

NO 0*

*(IF "NO", GO TO QUESTION #30)

YES 1

If YES, Go to next Question #26-29 & USE LIFE EVENTS HISTORY CALENDAR!

26-29. Let me show you a calendar. Was your child with this other
(ALTERNATE) CAREGIVER during any of these time periods? (daytime)

[USE LIFE EVENTS HISTORY CALENDAR & USE CODES AS NOTED]

CAREGIVER #1;

26a. Child's age (months) when started
26b. Child's age (months) when ended

(Write in "present" If still going on)
26c. WHOM --26d. WHERE

CAREGIVER #2:

27a. Child's age (months) when started
27b. Child's age (months) when ended

(Write in "present" If still going on)
27c. WHOM
27d. WHERE--

CAREGIVER #3:

28a. Child's age (months) when started
28b. Child's age (months) when ended

(Write in "present" if still going on)
28c. WHOM
28d. WHERE--

CAREGIVER #4:

29a. Child's age (months) when started
29b. Child's age (months) when ended

(Write in "present" if still going on)
29c. WHOM --29d. WHERE

26a.

26b.
26c.
26d.

27a.

27b.
27c.
27d.

28a.

28b.
28c.
28d.

29a.

29b.
29c.
29d.
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CHILD'S HEALTH

30. (CARD) Overall, how would you rate your child's health since
birth?

Excellent
5

Good
4

Average
3

Poor
2

Very Poor
1

31. (CARD) I am going to read 3 statements (sentences), one at a
time. Please look at your card and chose one of these answers
for each statement.

Very Mostly Equally true/ Mostly Very
True True Equally false False False
1 2 3 4 5

31A. When there is an illness
going around, he/she
usually catches it 2 3 4 5

318. He/she doesn't seem to be as
healthy as other children
I know 2 3 4 5

31C. He/she can't do a lot
of things because of a serious
health problem, handicap
or disability 2 3 4 5

REGULAR SOURCE OF HEALTH CARE

32. When this child was sick between birth and 2 years of age, where
did you usually take him/her for treatment?

(name)

(name)

(name) ~~-- Private Doctor's Office 2
(name) Publlc Community Medical Clinic 3

(whe re?) --,,---,__.,--..,.,....__-r-r- Public Heal t h Nurse Clini c 4
Private Hospital or Medical Center Clinic 5

Cultural or Natural Healer 6 --
______________________ Hospital Emergency Room 7 --

____________________ Other' 8 =
I didn't take him/her any place because child wasn't sick 9 _

(name)

33. Where did you usually take your child for well-baby check ups or
routine visits between birth and 2 years of age when there was
not illness or injury?

Was it the same place/person as you said in the question #32
above?

YES 1
""(If YES, go to next Ques #34)

NO
"(If NO, check a category below)

(name) ~~~ Private Doctor's Office 2
(name) Public Community Medical Clinic 3 ===

(Where?) Public Health Nurse Clinic 4
(name) Prlvate Hospital/Medical Center Clinic 5 ---

Cultural or Natural Healer 6 --
____________________ Hospital Emergency Room 7 --

Other 8
----:D,...l~d-n-o~t~t-a~k-e-c~h-l....l~d-a-nywhe re 9
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34. Where did you usual~ take your child for immunizations or baby
shots?

Was it the same place/person as you said in the Ques #33 above?

YES 1
**(If YES, then go to next Ques #35).

NO
(*If NO, check category below)

(name) , Private Doctor's Office 2
(name) Community Medical Clinic 3

(where?) Public Health Nurse Clinic 4
(name) Private Hospital/Medical Center Clinic 5

Cultural or Natural Healer 6
___________ Hospital Emergency Room 7

___________ Other 8

Do not take child anywhere 9*** __

•• *(If you mark "9" also mark "7" on Ques #35. AskQues #36, then skip #37 & #38 and go to Ques #39)

SOURCE OF INFORMATION REGARDING IMMUNIZATIONS

35. What has been the best method or way in which you remembered when
it was time to go for your child's baby shots or immunizations?
(Markonly one response - the "bast" method. Don't read options unless they cannot think
of anything· Given them time.)

Health center/office phoned 1
Health center/office mailed me a reminder 2 

Health center/office made an appointment after the last visit 3 
I phoned the clinic to ask 4 

It was recorded in the child's shot book 5 
Other 6

---------,.1-a:T:1"a:r:n",+:"t-.:cta:'Tk:":e:-=m7":"y-C::"th"l'"'r"""aI"""Tfo::':r::--:l-::m:=m"'"'u="nl=Zations 7 -
I reminded myself*8 ===

*How? (35b) _

36. Do you have a yellow (or other color) immunization or shot
card/record for your child either with you or at home?

NO 0
YES 1

37. (CARD) How often do you have your child's immunization or shot
card with you when you take him/her for their next
immunization/shot?

Always Usually Sometimes Rarely Never
5 4 3 2 1

38. (CARD) Do you think this card is an important record/document to
have with you when you take your child to a doctor or nurse?

Always Usually Sometimes Rarely Never
Important Important Important Important Important
5 4 3 2 1
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39. Have you ever received advice or information about shots or
immunizations from relatives or close friends?

NO 0
YES ---.

* (If YES, who was the best source of advice? - Note only one (1) response!)

(Note relationship:

Partner/Child's Father 2
Child's Grandmother/Grandfather 3

Child's aunt (Sister or Sister-in-law) 4
) Other relative 5

----------------------------'F'=riend or Neighbor 6

40. (CARD) Have you ever received advice or information about shots
or immunizations from other sources?

NO 00
YES ---.

*If YES, check what was the source? (They may indicate up to five/5.)

Medical Doctor 01
Nurse (RN, LPN) 02 --

Nurse Practitioner 03 --
Public Health Nurse 04 --

School Nurse or Aide 05 --
Pharmacist 06 --

Holistic Practitioner/Homeopath 07 --
Faith/Cultural or Traditional Healer 08 --

Social Worker 09 --
WIC Class 10

Hospital where (child) born 11
Brochures/Pamphlets 12

Magazines/Books 13
Newspapers 14

TV 15
Radio 16

This Child's Day Care 17
Posters 18

Church or Pastor 19
just knew from experience 20

_______________________________________ Other 21

41. Of the things and people you mentioned above (Ques #40), which
one (1) do you think was the most helpful for information about
immunizations/baby shots? (Write in number from above.)

41 .
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ATTITUDE/BELIEFS

42. (CARD) For the next 4 questions, I am going to read you a list of
diseases or illnesses. In this first question, please tell me
how much you know about the disease or illness I mention.

I KNOW I KNOW I DON'T
A LOT SOMETHING KNOW ANYTHING
2 1 0

42A. polio (infant paralysis) 2 0

42B. chicken pox 2 0

42C. pertussis (whooping cough) 2 0

420. measles (hard, rubeola, red) 2 0

42E. Rubella (German measles) 2 0

42F. mumps 2 0

42G. colds 2 0

42H. TB (tuberculosis) 2 0

42I. meningi tis 2 0

42J. diarrhea 2 0

42K. hepatitis B 2 0

42L. tetanus (lockjaw) 2 0

42M. diphtheria 2 0

43. (CARD) People have certain thoughts about diseases that are
contagious (can be passed around from child to child). You
probably had certain feelings or thoughts about whether or not
your child could get some childhood diseases before being
immunized. (short list of diseases)

'What chance do you think your child had of getting (name of disease) before
ever receiving ALL the required immunizations?"

ALMOST SOME ALMOST NO
CERTAIN CERTAIN CHANCE NO CHANCE CHANCE
5 4 3 2 1

43A. Polio (infant paralysis) 5 4 3 2

43C. Pertussis (whooping cough) 5 4 3 2

430. Measles (hard, red, rUbeola) 5 4 3 2

43E. Rubella (German measles) 5 4 3 2

43F. Mumps 5 4 3 2

43L. Tetanus (lockjaw) 5 4 3 2

43M. Diphtheria 5 4 3 2
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44. (CARD) 1 will read that long list of diseases/illnesses again.
For each one tell me how serious you think the disease or illness
is for a child 2 years old or younger?

Always
Serious
5

Usually
Serious
4

Sometimes
Serious
3

Rarely
Serious
2

Never
Serious
1

"How serious do you think is for a child under 2 years age?

44A. polio (infant paralysis) 5

448. chicken pox 5

44C. pertussis (whooping cough) 5

440. measles (hard, rubeola, red) 5

44E. Rubella (German measles) 5

44F. mumps 5

44G. colds

44H. T8 (tuberculosis)

441. meningitis

44J. diarrhea

44K. hepatitis B

44L. tetanus (lockjaw)

44M. diphtheria

5

5

5

5

5

5

5

4

4

4

4

4

4

4

4

4

4

4

4

4

3

3

3

3

3

3

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

1

1
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45. (CARD) This is the last question with the list of diseases or
illnesses. Please tell me if you think that getting all the baby
shots or immunizations for each disease or illness can protect
your child from getting that disease or illness.

All
the time
5

Most
of the time
4

Sometimes
3

Rarely
2

No Vaccine
Never No Shot
1 0

"Getting ALL the baby shots or immunizations for (name of disease) will protect
my child against that disease or illness ........"

45A. polio (infant paralysis) 5 4 3 2 1 0

45B. chicken pox 5 4 3 2 0

45C. pertussis (whooping cough) 5 4 3 2 0

45D. measles (hard, rubeola, red) 5 4 3 2 1 0

45E. rubella (German measles) 5 4 3 2 1 0

45F. mumps 5 4 3 2 0

45G. colds 5 4 3 2 0

45H. TB (tuberculosis) 5 4 3 2 0

451. meningitis 5 4 3 2 0

45J. diarrhea 5 4 3 2 0

45K. hepatitis B 5 4 3 2 0

45L. tetanus (lockjaw) 5 4 3 2 0

45M. diphtheria 5 4 3 2 0
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46. (CARD) Now I will read several statements. For each one, please
tell me how much would you agree or disagree with the following
statements? Look at the cue card for your possible answers.

46A. If my child has a low fever or 5 4
temperature he/she-sfiouldn't
have baby shots that day.

468. Children don't need to 6 4
have their baby shots started
before one year age.

46C. If my child has diarrhea, 5 4
he/she should not get the
baby shots/immunizations that day.

460. If my child has a cold, 5 4
he/she should not have
baby shots that day.

46E. It's okay to delay or 5 4
wait several months to get shots
so long as he/she has all of the
shots in time to start
kindergarden or first grade.

DISAGREE
A LOT
5

DISAGREE
4

AGREE A LITTLE/
DISAGREE A LITTLE

3

AGREE
AGREE A LOT
2 1

3 2

3 2

3 2

3 2

3 2

47. (CARD) When you think about baby shots or immunizations for your
child, does it bother or worry you about the following things I
will read. Look at your card for your possible answers.

NEVER
5

RARELY
4

SOMETIMES
3

USUALLY
2

ALWAYS
1

"Does it bother or worry you ?"

47A.

478.

47C.

470.

47E.

47F.

47G.

47H.

471.

about finding transportation to
get to the place for shots

that shots will be painful
for your child

that he/she will be cranky
or irritable after the shot

that he/she will develop
a fever after the shot

about being in the same
room when he/she gets the shot

to listen to your child
cry when he/she gets the shot

that you can't afford shots?

that he/she gets too many
shots at one time

that your child can get sick
from other children In the
waiting room when you go for shots

5

5

5

5

5

5

5

5

5

4

4

4

4

4

4

4

4

4

3

3

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2
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IMMUNIZATION STATUS

48-59.
your

Now I want to ask you about all the baby shots/immunizations
child has received since birth. If you have his/her shot
card with you, that will help. If not, I have a calendar
to help you remember the approximate dates.

[IF THEY DON'T HAVE CARD/RECORD, USE LIFE EVENTS HISTORY CALENDAR]

A. C.
RECEIVED DATE B. RECALL=O D.

VACCINE O=NO 1=YES 9=DK (mo/yr) AGE* RECORD=1 SITE

48. DTP#1 0 1 9 / 0 1

49. DTITd#1 0 1 9 / 0 1

50. POLIO#1 0 1 9 / 0 1

51. DTP#2 0 1 9 / 0 1

52. DTlTd#2 0 1 9 / 0 1

53. POLIO#2 0 1 9 / 0 1

54. DTP#3 0 1 9 / 0 1

55. DTlTd#3 0 1 9 / 0 1

56. DTP#4 0 1 9 / 0 1

57. DT/Td#4 0 1 9 / 0 1

58. POLIO#3 0 1 9 / 0 1

59. MMR 0 1 9 / 0 1

*Note "age" in months.

[Record here parent's perception of immunzations status; UTD or not?]

60. Is the child up-to-date on immunizations? (INTERVIEWER DECISION!)

NO 0
YES (before 16 months age) 1

YES (between 16 - 19 months age) 2
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IF CHILD'S IMMUNIZATIONS APPEAR UP·TO-DATE, ASK CUES #61! #64 & #65.

61. Your child seems to have all his/her shots/immunizations.
What was your primary reason for getting the shots
completed?

61A.

(61B.)

IF CHILD'S IMMUNIZATIONS DO NOT APPEAR UP·TO·DATE, ASK aUES #62 TO #65.

62. Your child seems to be missing some of his/her shots. Can
you tell me why?

62A.

(628). Is there anything else?

63. Do you have an appointment to have your child immunized in
the next month?

NO 0
YES 1

================================================================

64. What would make things easier for you to get all the necessary
immunizations/baby shots for your child(ren)?

64A.

64B.

65. Is there anything else you want to say about immunizations (baby
shots)?

Do you have any questions or concerns? (Don't forget consent form on next page!)
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Mothers/Guardians usually remember all the baby shots
(immunizations) their child has received. But sometimes they miss one
or two. In order to make sure the immunization information is very
accurate, Ms. Hatcher will check some of the medical records of the
children from this study. She will take a few of these questionnaires
without looking at the names and contact the place where the child
received the last immunization to check the medical record if you have
given permission for her to do so. The only information she will need
is the baby shot/immunization record. Will you give her written
permission to check your child's medical record if your questionnaire
is chosen by chance?

NO YES (If yes, person signs below.)

THANK YOU FOR PARTICIPATING.

DID YOU GIVE THIS RESPONDENT A PAMPHLET? NO

YES

(Consent to Review Child's Medical Record)

Child's full name:
(first) (last)

Child's ID #:

Site where last immunization{s) was given:

Yes, I give permission for Ms. Hatcher to contact the place where
my child (name above) has received health care to get information about
the immunizations (baby shots) that he/she has received.

Date:

Respondent's Signature



APPENDIX F

CODE BOOK

VACCINATION SURVEY

# OF
QUES # FIELD DESCRIPTIQN COLS COLUMN CODING

1 ID 3 1-3 001-250

2 SITE 1 4 1-8
(Interview site)

TYPE OF DATA & COMMENTS

Continuous (ID numbers)

1=KMC Peds
2=KMC OB
3=KMC PP
4=KMC PSCU
5=PHN Clinics
6=WIC
7=Private MD
8=other

3 RESPOND 1 5 1-9
(Relationship of respondent to the child)

1=Mother
2=Partner/Father
3=Grandmother
4=Mother's sister/in-law
5=Sibling
6=Other Relative
8=Foster Parent
9=Other

4A ZIPCODE 5
(Zipcode of current address)

6-10 (5 digit code) (Hawaii State zipcodes)

t\J
t\J
-...l



4B ADDRESS 1 11 0-7 O=Oahu
(Current actdress) l=Hawaii

2=Maui
3=Kauai
4=Molokai
5=Lanai
6=Other US state
7=Other Country

5 MARSTAT 1 12 1-6 1=Married
(Marital status of mother) 2=SjDjW not with partner

3=SjDjW with partner
4=Single not with partner
5=Single with partner

6 GENDER 1 13 1-2 1=Male
(Child's sex) 2=Fernale

7 AGE 2 14-15 16-32 continuous (age in months)
(Child's age in months)

8 BIRTH 1 16 0-7,9 O=Oahu
(Address of mother when child was born) 1=Hawaii

2=Maui
3=Kauai
4=Molokai
5=Lanai
6=Other US state
7=Other country
9=Same as Ques#4B response

9 HOSP 2 17-18 00-10 OO=Not Born in HI
(Hospital where child born) 01=KMC

02=Queen's
03=Castle ~

IV
04=Kaiser co



10 CHILDTOT 1 19 1 - ...
(Total number of children in family)

11 CHILDOLD 1 20 0 -
(Total number of children older than this child)

12 CHILDYNG 1 21 0 -
(Total number of children younger than this child)

13A ETHNIC1 2 22-23 21-14
(Mother's first ethnic/racial group)

05==Tripler
06==Wahiawa
07==St.Francis (Ewa Beach)
08==Kahuku
09==Neighbor Island

Hospital
10==Other

continuous

continuous

continuous

OO==None
01==Hawaiian (full)
02==Part Hawaiian
03==White/Cauc
04==African Am/Black
05==Filipino
06==Portuguese
07==Samoan
08==Tongan
09==Japanese
10==Chinese
11==Vietnamese
12==Korean
13==Other
14=RefusedjDon't know

13B ETHNIC2 2 24-25
(Mother's second ethnic/racial)

00-14 (See codes above
from #13A) N

N
vo



14A LANG1 2 26-27
(Primary language spoken in child's home)

01, 03,
6-14
51, 52

OO=None
01=Hawaiian
03=English
51=Tagalog
52=Ilocano
06=Portuguese
07=Samoan
08=Tongan
09=Japanese
10=Chinese
11=Vietnamese
12=Korean
13=Other
14=RefusedjDon't know

14B

15

LANG2 2 28-29 00-03,06-14,
(Second language spoken in child's home)

MEDINS 2 30-31 01-17
(Child's medical insurance plan)

(Same as codes for
Question #14A)

01=HMSA
02=Queen's
03=Straub
04=Prudential
05=Medicaid
06=SHIP
07=CHAMPUS
08=HDS Medical
09=Kaiser
10=Partner's
11=Island Care
12=Travellers
13=Best Care
14=CARE Plan
15=No Insurance
16=Other
17=Don't Know

f'V
W
o



(Total number of residential moves)
16 RESMOB 1 32 0-4 O=Same Zipcode

l=Different Zipcodejstill
Oahu

2=Different Island
3=Different US State
4=Different Country

17A 1RESAGE 2 33-34
(Child's age when moved 1st time)

00-32 continuous (age in months)

(Address moved to in 1st move)
17B 1RESADD 1 35 0-4 O=Same Zipcode

l=Different Zipcodejstill
Oahu

2=Different Island
3=Different US state
4=Different country

18A

18B

19A

19B

2RESAGE 2 36-37
(Child's age when moved 2nd time)

2RESADD 1 38
(Address moved to in 2nd move)

3RESAGE 2 39-40
(Child's age when moved 3rd time)

3RESADD 1 41
(Address moved to in 3rd move)

00-32

0-4

00-32

0-4

continuous (age in months)

O=Same Zipcode
l=Different Zipcodejstill

Oahu
2=Different Island
3=Different us state
4=Different Country

continuous (age in months)

O=Same zipcode
l=Different zipcodejstill

Oahu
2=Different Island

r-u
w
I-'



20A

20B

21

4RESAGE 2 42-43
(Child's age when moved 4th time)

4RESADD 1 44
(Address moved to in 4th move)

EMPLOY 1 45
(Was mother employed or going to school?)

20-32

0-4

0,1

3=Different US State
4=Different country

continuous (age in months)

O=Same Zipcode
l=Different Zipcodejstill

Oahu
2=Different Island
3=Different US State

4=Different Country

O=NO
1=YES

22A

22B

22C

22D

23A

lEMPAGEA 2 46-47 00-32
(Child's age when mother 1st worked or went to school)

lEMPAGEB 2 48-49 00-32
(Child's age when mother quit work or school)

1EMPSCH 1 50 0-2
(Was mother employed, going to school or both?)

1EMPHRS 1 51 0-2
(Was work/school FT, PT or a combination?)

2EMPAGEA 2 52-53 20-32
(Child's age when mother worked or went to school 2nd time)

continuous (age in months)

continuous (age in months)

O=Employed
l=School
2=Eoth

O=Full time
l=Part time
2=Both

continuous (age in months)

N
W
N



23B 2EMPAGEB 2 54-55 00-32 continuous (age in months)
(Child's age when mother quit work or school the 2nd time)

23C 2EMPSCH 1 56 0-2 O==Employed
(Was mother employed, going to school or both?) l==School

2==Both

23D 2EMPHRS 1 57 0-2 O==Full time
(Was work/school FT, PT or a combination?) l==Part time

2==Both

24A 3EMPAGEA 2 58-59 00-32 continuous (age in months)
(Child's age when mother worked or went to school 3rd time)

24B 3EMPAGEB 2 60-61 00-32 continuous (age in months)
(Child's age when mother quit work or school the 3rd time)

24C 3EMPSCH 1 62 0-2 O==Employed
(Was mother employed, going to school or both?) l==School

2==Both

24D 3EMPHRS 1 63 0-2 O==Full time
(Was work/school FT, PT or a combination?) l==Part time

2==Both

25 ALTCARE 1 64 0-1 O==NO
(Who was caring for child while mother was working/school?) l==YES

26A 1ALTAGEA 2 65-66 00-32 continuous (age in months)
(Child's age when started with 1st caregiver)

26B 1ALTAGEB 2 67-68 00-32 Continuous (age in months)
(Child's age when ended with 1st caregiver)

l\.)

26C 1ALTWHO 2 69-70 02-13 02==PartnerjFather l0

(Who was 1st caregiver) 03==Grandparent Lv



26D 1ALTWHER 1
(Place where child was)

71 0-3

04=Sister/sister-in-law
05=Older sib
06=Other Relative
07=Hanai
08=Foster parent/Home
09=Licensed Day Care
10=Friend or Neighbor
11=Babysitter (paid)
12=Just a friend
13=Other

O=Own home
l=Other home
2=Day Care
3=Other

27A

27B

2ALTAGEA 2 72-73 20-32
(Child's age when started with 2nd caregiver)

2ALTAGEB 2 74-75 00-32
(Child's age when ended with 2nd caregiver)

continuous (age in months)

continuous (age in months)

27C 2ALTWHO 2
(Who was 2nd caregiver)

76-77 02-13 22=Partner/Father
03=Grandparent
04=sister/sister-in-law
05=Older sib
06=Other Relative
07=Hanai
08=Foster Parent/Home
09=Licensed Day Care
10=Friend or Neighbor
11=Babysitter (paid)
12=Just a friend
13=Other N

W
oJ::>,



27D 2ALTWHER 1 78 0-3 2=Own horne
(Place where child was) l=Other horne

2=Day Care
3=Other

28A 3ALTAGEA 2 79-80 00-32 Continuous (age in months)
(Child's age when started with 3rd caregiver)

28B 3ALTAGEB 2 81-82 00-32 continuous (age in months)
(Child's age when ended with 3rd caregiver)

28C 3ALTWHO 2 83-84 02-13 02=Partner/Father
(Who was 3rd caregiver) 03=Grandparent

04=Sister/sister-in-law
05=Older sib
06=Other Relative
07=Hanai
08=Foster Parent/Home
09=Licensed Day Care
10=Friend or Neighbor
11=Babysitter (paid)
12=Just a friend
13=Other

28D 3ALTWHER 1 85 0-3 O=Own home
(Place where child was) l=Other home

2=Day Care
3=Other

29A 4ALTAGEA 2 86-87 00-32 continuous (age in months)
(Child's age when started with 4th caregiver)

29B 4ALTAGEB 2 88-89 00-32 continuous (age in months)
(Child's age when ended with 4th caregiver) N

w
lJ1



29C

29D

4ALTWHO 2
(Who was 4th caregiver)

4ALTWHER 1
(Place where child was)

90-91

92

02-13

0-3

02=Partner/Father
03=Grandparent
04=Sister/sister-in-law
05=Older sib
06=Other Relative
07=Hanai
08=Foster Parent/Home
09=Licensed DayCare or

Babysitter
10=Friend or Neighbor
11=Babysitter (paid)
12=Just a friend
13=Other

O=Own home
I=Other home
2=Day Care
3=Other

30

31A

31B

31C

HEALTH 1 93
(Child's overall health status)

HEALTHA 1 94
(Child usually catches every illness)

HEALTHB 1 95
(Child not as healthy as other children)

HEALTHC 1 96
(Child has serious health problem)

1-5

1-5

1-5

1-5

l=Very poor
2=Poor
3=Average
4=Good
5=Excellent

l=Very true
2=Mostly true
3=Equally true/false
4=Mostly false
5=Very false

(Same as 31A)

(Same as 31A) N
W
(j)



32

33

CARESICK 1 97
(Source of care when child sick)

CAREWELL 1 98
(Source of care for well child care)

2-9

1, 2-9

2=Private MD Office
3=Public Comm. Med. Center
4=PHN clinic
5=Private Hosp/Med Center
6=Cultural Healer
7=Hospital ER
8=Other
9=Never sick

l=Response from Ques#32
2-8=Same as Question #32
9=Never take for wlc care

(Source of care for immunizations)

(How mother remembers immunization appointments)

(How mother reminds herself)

34

35A

35B

CAREIMM

APPTREM

REMHOW

1

1

1

99

100

101

1, 2-9

1-8

0-9

l=Response from Ques#33
2-8=Same as Question #32
9=Never immunized

l=Phoned by office
2=Mailed reminder
3=Appt given last visit
4=Mother phoned office
5=Recorded on card
6=Other
7=Don't immunize
8=Reminds herself

(To be coded later
depending on responses)

36

7

CARDHAV 1 102 0,1
(Does mother have immunization care/record?)

**If #36

CARDTAK 1 103 0-5
(Does mother take card to each MD/RN visit?)

O=NO
l=YES

is NO (0), then #37 & #38 are NO (0)

l=Never
2=Rarely
3=Sometimes

N
W
-J



4=Usually
5=Always
O=No card

38 CARDIMP 1 104 0-5 (Same as Question #37)
(How important is it to take card to every visit?

39 INFOFAM 1 105 0, 2-6 O=None
(Immunization advice from family or close friends) 2=PartnerjFather

3=Grandparent
4=Sisterjsister-in-law
5=Other Relative
6=Friend or Neighbor

40A INFOMD [Doctor] 1 106 0,1 O=NO (not checked)
40B INFORN [Nurse] 1 107 0,1 l=YES (checked)
40C INFONP [Nurse Pract]l 108 0,1
40D INFOPHN [PHN] 1 109 0,1
40E INFOSN [School Nurse]l 110 0,1
40F INFOPHAR [Pharmacist] 1 111 0,1
40G INFOHOM [Homeopath] 1 112 0,1
40H INFOHEAL [Healer] 1 113 0,1
401 INFOSOC [Social Worker]l 114 0,1
40J INFOWIC [WIC] 1 115 0,1
40K INFOHOSP [Hospital] 1 116 0,1
40L INFOPAMP [Pamphlet] 1 117 0,1
40M INFOMAG [Magazine] 1 118 0,1
40N INFONEWS [Newspaper] 1 119 0,1
400 INFOTV [TV] 1 120 0,1
40P INFORAD [Radio] 1 121 0,1
40Q INFODAY [Day care] 1 122 0,1
40R INFOPOST [Poster] 1 123 0,1
40S INFOCHUR [Church] 1 124 0,1
40T INFOEXP [Experience] 1 125 0,1
40U INFOOTH [Other] 1 126 0,1 N

w(Other sources of immunization) 00



41 1NFOBEST 2 127-128 00-21 OO=No one
(Best source from Ques#40) 01=MD

02=RN
03=NP
04=PHN
05=SNjAide
06=Pharmacist
07=Homeopath
08=Healer
09=Social Worker
10=W1C class
11=Hospital where child

born
12=BrochuresjPamph1ets
13=MagazinesjBooks
14=Newspapers
15=TV
16=Radio
17=Day Care
18=Posters
19=ChurchjPastor
20=Experience
21=Other

42A KNOWOPV 1 129 0-2 0=1 don't know anything
(Knowledge of polio) 1=1 know something

2=1 know a lot

42B KNOWPOX 1 130 0-2 (Same as Question 42A)
(Knowledge of chicken pox)

42C KNOWPERT 1 131 0-2 (Same as Question 42A)
(Knowledge of pertussis)

f\)

w
~



42D KNOWMEAS 1 132 0-2 (Same as Question 42A)
(Knowledge of measles)

42E KNOWRUB 1 133 0-2 (Same as Question 42A)
(Knowledge of rubella)

42F KNOWMill1P 1 134 0-2 (Same as Question 42A)
(Knowledge of mumps)

42G KNOWCOLD 1 135 0-2 (Same as Question 42A)
(Knowledge of colds)

42H KNOWTB 1 136 0-2 (Same as Question 42A)
(Knowledge of tuberculosis)

421 KNOWMENG 1 137 0-2 (Same as Question 42A)
(Knowledge of meningitis)

42J KNOWD1A 1 138 0-2 (Same as Question 42A)
(Knowledge of diarrhea)

42K KNOWHEP 1 139 0-2 (Same as Question 42A)
(Knowledge of hepatitis B)

42L KNOWTET 1 140 0-2 (Same as Question 42A)
(Knowledge of tetanus)

42M KNOWD1P 1 141 0-2 (Same as Question 42A)
(Knowledge of diphtheria)

43A SUSCOPV 1 142 1-5 1=No chance
(Susceptibility to polio) 2=Almost no chance

3=Sorne chance
4=Alrnost certain
5=certain

l\J

43C SUSCPERT 1 143 1-5 (Same as Question 43A) .t>

(Susceptibility to pertussis) 0



430 SUSCMEAS 1 144 1-5 (Same as Question 43A)
(Susceptibility to measles)

43E SUSCRUB 1 145 1-5 (Same as Question 43A)
(Susceptibility to rubella)

43F SUSCMUMP 1 146 1-5 (Same as Question 43A)
(Susceptibility to mumps)

43L SUSCTET 1 147 1-5 (Same as Question 43A)
(Susceptibility to tetanus)

43M SUSCDIP 1 148 1-5 (Same as Question 43A)
(Susceptibility to diphtheria)

44A SEROPV 1 149 1-5 l=Never
(Seriousness of polio) 2=Rarely

3=Sometimes
4=Usually
5=Always

44B SERPOX 1 150 1-5 (Same as Question 44A)
(Seriousness of chicken pox)

44C SERPERT 1 151 1-5 (Same as Question 44A)
(Seriousness of pertussis)

440 SERMEAS 1 152 1-5 (Same as Question 44A)
(Seriousness of measles)

44E SERRUB 1 153 1-5 (Same as Question 44A)
(Seriousness of rubella)

44F SERMUMP 1 154 1-5 (Same as Question 44A)
(Seriousness of mumps)

[\J

44G SERCOLO 1 155 1-5 (Same as Question 44A) ~

(Seriousness of colds) I--'



44H SERTB 1 156 1-5 (Same as Question 44A)
(Seriousness of tUberculosis)

441 SERMENG 1 157 1-5 (Same as Question 44A)
(Seriousness of meningitis)

44J SERD1A 1 158 1-5 (Same as Question 44A)
(Seriousness of diarrhea)

44K SERHEP 1 159 1-5 (Same as Question 44A)
(Seriousness of hepatitis B)

44L SERTET 1 160 1-5 (Same as Question 44A)
(Seriousness of tetanus)

44M SERD1P 1 161 1-5 (Same as Question 44a)
(Seriousness of diphtheria)

45A BENOPV 1 162 1-5 O=No vaccine/shot
(Benefits of polio vaccine) 1=Never

2=Rarely
3=Sometimes
4=Most of the time
5=All the time

45B BENPOX 1 163 1-5 (Same as Question 45A)
(Benefits of chicken pox vaccine)

45C BENPERT 1 164 1-5 (Same as Question 45A)
(Benefits of pertussis vaccine)

45D BENMEAS 1 165 1-5 (Same as Question 45A)
(Benefits of measles vaccine)

45E BENRUB 1 166 1-5 (Same as Question 45A) N
(Benefits of rubella vaccine) olO>

N



45F BENMUMP 1 167 1-5 (Same as Question 45A)
(Benefits of mumps vaccine)

45G BENCOLO 1 168 1-5 (Same as Question 45A)
(Benefits of colds vaccine)

45H BENTB 1 169 1-5 (Same as Question 45A)
(Benefits of tuberculosis vaccine)

451 BENMENG 1 170 1-5 (Same as Question 45A)
(Benefits of meningitis vaccine)

45J BEN01A 1 171 1-5 (Same as Question 45A)
(Benefits of diarrhea vaccine)

45K BENHEP 1 172 1-5 (Same as Question 45A)
(Benefits of hepatitis B vaccine)

45L BENTET 1 173 1-5 (Same as Question 45A)
(Benefits of tetanus vaccine)

45M BEN01P 1 174 1-5 (Same as Question 45A)
(Benefits of diphtheria vaccine)

46A BARFEV 1 175 1-5 1=Agree a lot
(Barrier of low fever) 2=Agree

3=Agree/Disagree a little
4=Disagree
5=Disagree a lot

46B BARAGE 1 176 1-5 (Same as Question 46A)
(Don't need shot before 1 year age)

46C BAR01A 1 177 1-5 (Same as Question 46A)
(Barrier of diarrhea)

(Same as Question 46A)
N

460 BARCOLO 1 178 1-5 >l'>

(Barrier of colds) w



46E BARSCH 1 179 1-5 (Same as Question 46A)
(Can delay until school-age)

47A WORTRAN 1 180 1-5 l=Always
(Worried about transportation) 2=Usually

3=Sometimes
4=Rarely
5=Never

47B WORPAIN 1 181 1-5 (Same as Question 47A)
(Worried shots are painful)

47C WORIRIT 1 182 1-5 (Same as Question 47A)
(Worried child is irritable after shots)

470 WORFEV 1 183 1-5 (Same as Question 47A)
(Worried that child will get a fever after shots)

47E WORROOM 1 184 1-5 (Same as Question 47A)
(Worried about being in same room with child)

47F WORCRY 1 185 1-5 (Same as Question 47A)
(Worried that child will cry)

47G WORCOST 1 186 1-5 (Same as Question 47A)
(Worried that can't afford shots)

47H WORNUM 1 187 1-5 (Same as Question 47A)
(Worried that child gets too many shots at once)

471 WORSICK 1 188 1-5 (Same as Question 47A)
(Worried that child can get sick from other children)

48A OTP1RCV 1 189 0,1,9 O=NO
(Received DTP#l?) l=YES

9=Don't Know N
.l::>-
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48B OTP1AGE 2 190-91 00-32 continuous (age in months)
(At what age?)

480 OTPISITE 1 192 2-9 2=Private MO Office
(Site where received) 3=Public Comm. Med. Center

4=PHN clinic
5=Private Hosp/Med Center
6=Cultural Healer
7=Hospital ER
8=Other
9=Never immunized

50A OPV1RCV 1 193 0,1,9 O=NO
(Received OPV#l?) l=YES

9=Oon't Know

50B OPVIAGE 2 194-95 00-32 continuous (age in months)
(At what age?)

500 OPV1SITE 1 196 2-9 (Same as Question 480)
(Site where received)

51A OTP2RCV 1 197 0,1,9 O=NO
(Received DTP#2?) l=YES

9=Oon't Know

51B OTP2AGE 2 198-199 00-32 continuous (age in months)
(At what age?)

510 OTP2SITE 1 200 2-9 (Same as Question 480)
(Site where received)

52 a

53A OPV2RCV 1 201 0,1,9 O=NO
N

(Received OPV#2?) I=YES >I::>
U1



53B OPV2AGE 2 202-203 00-32 continuous (age in months)
(At what age?)

530 OPV2SITE 1 204 2-9 (Same as Question 480)
(Site where received)

54A OTP3RCV 1 205 0,1,9 O=NO
(Received DTP#3?) l=YES

9=Oon't Know

54B DTP3AGE 2 206-207 00-32 continuous (age in months)
(At what age?)

540 OTP3SITE 1 208 2-9 (Same as Question 480)
(Site where received)

56A OTP4RCV 1 209 0,1,9 O=NO
(Received DTP#4?) l=YES

9=Oon't Know

56B OTP4AGE 2 210-211 00-32 continuous (age in months)
(At what age?)

560 OTP4SITE 1 212 2-9 (Same as Question 48D)
(Site where received)

58A OPV3RCV 1 213 0,1,9 O=NO
(Received OPV#3?) l=YES

9=Oon't Know

58B OPV3AGE 2 214-215 00-32 continuous (age in months)
(At what age?)

580 OPV3SITE 1 216 2-9 (Same as Question 480)
(Site where received) N

.""m



(Respondent's idea of immunization status)

59A

59B

590

60A

MMRRCV
(Received MMR?)

MMRAGE
(At what age?)

MMRSITE
(Site where received)

COMPRESP

1

2

1

1

217

218-219

220

221

0,1,9

00-32

2-9

0,1,2

O=NO
l=YES
9=Oon't Know

continuous (age in months)

(Same as Question 480)

O=Not UTOjBehind
l=UTO
2=Oon't Know

60B

61A

COMPLETE 1 222
(Immunization series completed)

COMWHYA 1 223
(If completed, why? 1st reason)

0-2

0-5

O=NO
l=YES (before 16 months)
2=YES (btw 16-19 months)

O=No comment
l=Toldjrequired
2=Prevent disease
3=Keep healthy
4=Carejlmportant
5=Welfare pays

61B COMWHYB
(If completed, why?

1 224
2nd reason)

0-2 O=No 2nd reason
l=Prevent disease
2=Keep healthy

62A NCOMWHYA
(If not completed, why?

1 225
2nd reason)

0-4 O=No comment
l=Sickjpremie
2=Moved
3=Not aware
4=Cost, kids, transport

tv
,~
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62B NCOMWHYB
(If not completed, why?

1 226
2nd reason)

0-2 O=No comment
l=Cost, kids, transport
2=Job/hours

(Does child have appointment for shot in next month?)
63 APPT 1 227 0-2 O=NO

l=YES
2=NOT ASKED

64A

64B

EASYA 1 228 0-5
(What would make it easier to get child immunized? - 1st)

EASYB 1 229 0-2
(What would make it easier to get child immunized? - 2nd)

O=No comment/easy
l=Free/ins covers
2=Need reminders
3=Hours/apptments
4=Home vist/transport
5=Other

O=No 2nd reason
l=Hours/apptments
2=Home visit/transport

65A

65B

OTHERA
(Any other comments?)

OTHERB
(Any other comments?)

1

1

230

231

0-4

o

O=No comment
l=More info/warn
2=Too many papers
3=Free/access
4=Important, misc.

O=No comment given

66 CONSENT 1 232 0,1
(If parent gave consent to check medical record)

O=NO
l=YES

67 PAMPH 1
(If given DOH pamphlet)

233 0,1 O=NO
l=YES

tv
,1:>
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68

(If given DOH pamphlet)

RECORD 1
(What record was checked)

234 0-2

l=YES

O=None
l=Medical Record
2=Shot Card only

a Questions #52 were not coded and later dropped.

N

*"~



250

REFERENCES

Advisory Committee on Immunization Practices (ACIP).
(1989). General recommendations on immunizations.
Morbidity & Mortality Weekly Report, 38, 205-214, 219
228.

Ajzen, I. (1988). Attitudes, personality, and behavior.
Bristol, Great Britain: J.W. Arrowsmith.

Ajzen, I. (1985). From intention to action: A theory of
planned behavior. In J. Kuhl & J. Bechman (Eds.),
Action control: From cognition to behavior, pp. 11-39.
New York: Springer-Verlag.

Ajzen, I. & Fishbein, M. (1980). understanding attitudes
and predicting social behavior. Englewood Cliffs, NJ:
Prentice-Hall.

Alexander, C.S & Klassen, A.C. (1986). Curtailment of well
child services by a local health department: Impact on
ruraI2-year-olds. Public Health Reports, 101(3),
301-308.

American Academy of Pediatrics, Committee on Infectious
Diseases. (1986). Report of the committee on
infectious diseases. (Red Book) Twenty-First Edition.
Elk Grove Village, IL: American Academy of Pediatrics.

American Nurse.
M(6), 13.

(1992). Bush announces immunization plan.

Andersen, R. & Newman, J.F. (1973). Societal and
individual determinants of medical care utilization in
the united states. Health & Society (The Milbank
Memorial Fund Quarterly), 51, 95-124.

Anderson, R.M. & May, R.M. (1985). Vaccination and herd
immunity to infectious diseases. Nature, 318, 323
329.

Becerra, R.M. (1981). Knowledge and use of child health
services by Chinese Americans. Health and Social Work,
£(3), 29-38.

Becker, M.H. (1990). Theoretical models of adherence and
strategies for improving adherence. In S.A. Shumaker,
E.B. Schron, & J.K. Ockene (Eds.), The handbook of
health behavior change (pp. 5-43). New York:
Springer.



251

Becker, M.H. & Maiman, L.A. (1975). Sociobehavioral
determinants of compliance with health and medical care
recommendations. Medical Care, ~(1), 10-24.

Becker, M.H., Haefner, D.P., Kasl, S.V., Kirscht, J.P.,
Mainman, L.A., & Rosenstock, I.M. (1977). Selected
psychosocial models and correlates of individual
health-related behaviors. Medical Care, 15(5), 30.

Bedford, H.E., Masters, J.I., & Kurtz, Z. (1992).
Immunization status in inner London primary schools.
Archives of Disease in Childhood, 67, 1288-1291.

Behenna, R.J. (1992). Protect the one you love:
and opportunities for infant immunization in
Prepared for The Department of Health, State
June 15. Unpublished report.

Barriers
Hawaii.
of Hawaii.

Benenson, A.S. (Ed.). (1990). Control of communicable
diseases in man. washington, DC: American Public
Health Association.

Bennet, P. & smith, C. (1992). Parents attitudinal and
social influences on childhood vaccination. Health
Education Research, 2(3), 341-348.

Buenconsejo, L.E. (1991). Survey of pediatric immigrant
needs in an indigent, multi-ethnic community clinic
population. Community Medicine Project, John A. Burns
School of Medicine, Office of Medical Education,
university of Hawaii at Manoa. Honolulu, HI.
Unpublished report.

Burggraf, V. (1993). Survey confirms public
misunderstanding contributes to low immunization rates.
The American Nurse, 25(7), 29.

Cassetta, R.A. (1993). Coalition brings energy, commitment
to childhood immunization efforts. The American Nurse,
25(1), 2.

Centers for Disease Control and Prevention (CDC). (1992) .
Retrospective assessment of vaccination coverage among
school-aged children--selected U.S. cities, 1991.
Morbidity and Mortality Weekly Report, 41(6), 103-107.

Centers for Disease Control and Prevention. (1984) .
Pertussis--United states, 1982 and 1983. Morbidity and
Mortality Weekly Report, 21, 573-575.



252

coreil, J. (1991). Maternal time allocation in relation to
kind and domain of primary health care. Medical
Anthropology Quarterly, 2(3), 221-235.

Coreil, J., Augustin, A., Holt, E., & Halsey, N.A. (1989).
Use of ethnographic research for instrument development
in a case-control study of immunization use in Haiti.
International Journal of Epidemiology, 18(4) (Suppl.
2), S33-S37.

Creamer, B. (1993, May 30). Lullabies, blues: Rocking the
cradle, pursuing a career with child-care help. The
Honolulu Advertiser p. D1.

Cutts, F.T., Orenstein, W.A., & Bernier, R.H. (1990).
Causes of low preschool immunization coverage in the
united states. Report from Immunization Division,
Centers for Disease Control (E05). Atlanta, GA: CDC.

Dawson, D.A. & Cain, V.S. (1990). Child care arrangements:
health of our nation's children, United states, 1988.
Advance Data. Number 1987, October 1. Vital and Health
Statistics of the National Center for Health
Statistics, USDHHS, Public Health Service.

Department of Business, Economic Development & Tourism
(DBEDT). (1993). The State of Hawaii data book 1992.
Honolulu, HI.

Department of Health (DOH), State of Hawaii. (1993a,
October). Immunization Action Plan, First Quarter
Report. Unpublished document.

Department of Health. (1993b, Jan/Feb). Pertussis outbreak
in children with immunization exemptions. Communicable
Disease Report, pp. 1-2.

Department of Health. (1992a). Hawaii state Immunization
Action Plan: a community partnership. Grant proposal.
July 17. Unpublished document.

Department of Health. (1992b, Nov/Dec). How well are
Hawaii's children immunized. Communicable Disease
Report, pp. 1-2.

Department of Health. (1991a, August). Immunize Hawaii's
children: Statement of concern. state of Hawaii.
Unpublished document.

Department of Health. (1991b, April/May). Increase in
rubella and CRS in the U.s. Communicable Disease
Report, p. 1.



253

Department of Health. (1991c). Hawaii's children: Love
them. protect them. immunize them. Hawaii Immunization
Program. Honolulu, HI: Communication Office.
Pamphlet.

Dick, B. (1985). Issues in immunization in developing
countries: An overview. Evaluation and Planning
Center for Health Care, EPC Publication No.7. London:
London School of Hygiene and Tropical Medicine.

Dunbar, J. (1990). Predictors of patient adherence:
patient characteristics. In S.A. Shumaker, E.B.
Schron, & J.K. Ockene (Eds.), The handbook of health
behavior change (pp 348-360). New York: Springer.

Edwards, N.C. (1992). Important considerations in the use
of ethnicity as a study variable. Canadian Journal of
Public Health, ~(1), 31-33.

Eng, E., Naimoli, J., Naimoli, G., Parker, K.A., &
Lowenthal, N. (1991). The acceptability of childhood
immunization to Togolese mothers: A socio-behavioral
perspective. Health Education Quarterly, 18(1), 97
110.

Ewert, D.P. Thomas, C., Chun, L.Y., Enguidanos, R.C., &
Waterman, S.H. (1991). Measles vaccination coverage
among Latino children aged 12-59 months in Los Angeles
county: A household survey. American Journal of
Public Health, 81(8), 1057-1059.

Fenner, F., Henderson, D.A., Arita, I., Jezek, Z., & Ladnyi,
I.D. (1988). Smallpox and its eradication. History
of International Public Health, NO 6, Geneva: World
Health Organization.

Fishbein, M. (1972). Toward an understanding of family
planning behaviors. Journal of Applied Social
Psychology, ~(3), 214-227.

Forbes, K.R. & Wegner, E.L. (1987). Compliance by Samoans
in Hawaii with service norms in pediatric primary care.
Public Health Reports, 102(5), 508-511.

Fowler, M.G., simpson, G.A., & Schoendorf, K.C. (1993).
Families on the move and children's health care.
Pediatrics, 91(5), 934-940.



254

Freedman, D., Thornton, A., Camburn, D., Alwin, D., & Young
DeMarco, L. (1988). The life history calendar: A
technique for collecting retrospective data. In C.C.
Clogg (Ed.), sociological methodology (pp 37-68). San
Francisco: Jossey-Bass.

Geertsen, R., Klauber, M.R., Rindflesh, M., Kane, R.L., &
Gray, R. (1975). A re-examination of Suchman's views
on social factors in health care utilization. Journal
of Health and Social Behavior, 16(2), 226-,37.

Gibbons, A. (1992). A booster shot for children's
vaccines. News & Comments, March 13, p. 1351.

Goldberg, R. (1993). Removing the barriers:
raising immunization rates. Waltham, MA:
Public Policy Center, Brandeis University.

A new look at
The Gordon

Heggenhougen, H.K. & Clements, J. (1987). Acceptability of
childhood immunization: Social science perspectives.
A study supported by The Expanded Programme on
Immunization, WHO. EPC Publication No. 14, Summer.

Hersh, B.S., Fine, P.E.M., Kent, W.K., Cochi, S.L., Kahn,
L.H., Zell, E.R., Hays, P.L., & Wood, C.L. (1991).
Mumps outbreak in a highly vaccinated population.
Journal of Pediatrics, 119(2), 187-193.

Hingson, R., Lin, H., & Hingson, R.A.
higher immunization receptivity.
Q, 93-117.

(1976). Achieving
Public Health Review,

Hineman, A.R. (1991). What will it take to fUlly protect
all American children with vaccines. American Journal
of Diseases of Children, 145, 559-562.

Horwitz, S.M., Morgenstern, H., & Berkman, L.F. (1985).
The impact of social stressors and social networks on
pediatric medical care use. Medical Care, ~(8), 946
959.

Howell-Koren, P.R. & Tinsley, B.J. (1990). The
relationships among maternal health locus of control
beliefs and expectations, pediatrician-mother
communication, and maternal satisfaction with well
infant care. Health communication, £(4), 233-253.

Hull, D. (1987). Why children are not immunized. Journal
of the Royal College of Physicians of London, 21(1),
28-31.



255

Hutchins, S.S., Escolan, J., Markowitz, L.E., Hawkins, C.,
Kimblers, A., Morgan, R.A., et ale (1989). Measles
outbreak among unvaccinated preschool-aged children:
opportunities missed by health care providers to
administer measles vaccine. Pediatrics, 83(3), 369
374.

Institute of Medicine (10M). (1991).
pertussis and rubella vaccines.
National Academy Press.

Adverse effects of
Washington, DC:

Jarmen, B., Bosanquet, N., Rice, P., Dollimore, N., & Leese
B. (1988, June 25). Uptake of immunization in
district health authorities in England. British
Medical Journal, 296, 1775-1778.

Keane, V., stanton, B., Horton, L., Aronson, R., Galbraith,
J., & Hughart, N. (1993, January). Perceptions of
vaccine efficacy, illness, and health among inner-city
parents. Clinical Pediatrics, 32(1), 2-7.

Klein, N., Morgan, K., & Wansbrough-Jones, M.H. (1989, June
24). Parents' beliefs about vaccination: the
continuing propagation of false contraindications.
British Medical Journal, 298, 1687.

Kleinbaum, D.G., Kupper, L.L., & Morgenstern, H. (1982).
Epidemiologic research. New York: Van Nostrand
Reinhold.

Kolb, D.A. (1984). Experiential learning. Englewood
Cliffs, NJ: Prentice-Hall.

Kviz, F.J., Dawkins, C.E., & Ervin, N.E. (1985). Mothers'
health beliefs and use of well-baby services among a
high-risk population. Research in Nursing & Health, ~,

381-387.

Laney, L.O. (1992). Cost of living. In R.W. Roth (Ed.),
Price of paradise (pp. 23-32). Honolulu, HI: Mutual.

Langkamp, D.L. & Langhough, R. (1992). Primary care
physicians' knowledge about diphtheria-tetanus
pertussis immunizations in preterm infants.
Pediatrics, 89(1), 52-55.

Langlie, J.K. (1977). Social networks, health beliefs, and
preventive health behavior. Journal of Health and
Social Behavior, 18 (September) , 244-260.



256

Larson, E.B., Olsen, E., Cole, W., & Shortell, S. (1979).
The relationship of health beliefs and a postcard
reminder to influenza vaccination. Journal of Family
Practice, ~, 1207-1211.

Larson, E.B., Olsen, E., Cole, W., & Shortell, S. (1982).
Do postcard reminders improve influenza vaccination
compliance. Medical Care, 20, 639-648.

Le, C.T., Jones, M., & Schwarz, P. (1986). Toddler
immunization gap. American Journal of Diseases of
Children, 140, 615-617.

Lewis, T., Osborn, L.M., Lewis, K., Borckert, J., Jacobsen,
J., & Cherry, J.D. (1988). Influence of parental
knowledge and opinions on 12-month diphtheria, tetanus,
and pertussis vaccination rates. American Journal of
Diseases of Children, 142, 283-286.

Lincoln, B.J. (1988). Factors associated with incomplete
immunization. Proceedinqs of the 22nd Immunization
Conference, San Antonio, TX. June 20-24, pp. 161-162.
Centers for Disease Control, Atlanta, GA 30333.

Linley, J.F. (1984). Mother's attitude regarding health
care for their children. American Journal of
Maternal/Child Health Nursing, ~(1), 37-39.

Lochhead, Y.J. (1991). Failure to immunize children under
5 years: A literature review. Journal of Advanced
Nursing, 16, 130-137.

Lurie, N., Manning, W.G., Peterson, C., Goldberg, G.A.,
Phelps, C.A., & Lillard, L. (1987). Preventive care:
Do we practice what we preach? American Journal of
Public Health, 77(7), 801-804.

Lutz, M.R. (1990). The effects of family structure and
regular places of care on preventive health care for
children. Health Values, 1A(1) , 38-45.

Markland, R.E. & Durand, D.E. (1976). An investigation of
socio-psychological factors affecting infant
immunization. American Journal of Public Health,
66(2), 168-170.

Markowitz, L.E., Preblud, S.R., Fine, P.E., & Orenstein,
W.A. (1990). Duration of live measles vaccine
induced immunity. Pediatric Infectious Disease
Journal, ~, 101-110.



257

Marks, J.S., Halpin, T.J., Irvin, J.J., Johnson, D.A., &
Keller, J.R. (1979). Risk factors associated with
failure to receive vaccinations. Pediatrics, 64(3),
304-309.

Mays, R.M. (1987). Family adaptation to unwed adolescent
parenthood: The relationships of family stressors,
social support and coping strategies to family
satisfaction and infant immunization status. Doctoral
Dissertation. The University of Texas at Austin.
DA8806377.

McCormick, M.C., Shapiro, S., Starfield, B.H. (1981). The
association of patient-held records and completion of
immunizations. Clinical Pediatrics, 20(4), 270-274.

Melnyk, K.A.M. (1988).
recent literature.

Barriers: A critical review of
Nursing Research, 37(4), 196-201.

National Vaccine Advisory Committee. (1992). Access to
childhood immunizations: Recommendations and
strategies for action. A report by the National
Vaccine Advisory Committee, April 22. Department of
Health and Human Services.

National Vaccine Advisory Committee. (1991). The measles
epidemic: The problems, barriers and recommendations.
Journal of the American Medical Association, 266(11),
1547-1552.

New, S.J. & Senior, M.L. (1991). "I don't believe in
needles": Qualitative aspects of a study into the
uptake of infant immunization in two English health
authorities. Social Science and Medicine, }2(4), 509
518.

Nichter, M. (1990). Vaccinations in South Asia: False
expectations and commanding metaphors. In J. Coreil &
J.D. Mull (Eds.), Anthropology and Primary Health Care
(pp. 196-221). San Francisco: Westview.

Office of Children and Youth. (1989). An assessment of the
child care system: Interim summary. Office of the
Governor, Honolulu, HI.

Orenstein, W.A.
of the 26th
Louis, June
for Disease

(1992). Future direction. In Proceedings
National Immunization Conference, st.
1-5, 1992 (pp. 13-22). Atlanta: Centers
Control and Prevention.



258

Orr, S.T., Miller, C.A. & James, S.A. (1984a). Differences
in use of health services by children according to
race: Relative importance of cultural and system
related factors. Medical Care, 22(9), 848-853.

Orr, S.T., Miller, C.A. & James, S.A. (1984b). Maternal
depression in an urban pediatric practice:
Implications for health care delivery. American
Journal of Public Health, 74(4), 363-365.

Peckham, C. (1989). National immunization study: Factors
influencing immunization uptake in children. The
Peckham Report. Action Research for Crippled Children,
Vincent House, North Parade, Horsham, West Sussex RH12
2DA, London.

Peters, G. (1992). Childhood immunizations. New England
Journal of Medicine, 327(25), 1794-1800.

Pillsbury, B. (1990). Immunization: The behavioral
lssues. Monograph #3, Prepared for the Office of
Health, U.S. Agency for International Development.
Washington, DC: International Health & Development
Associates.

Population Information Program. (1986). Immunizing the
world's children. Population Reports, 14, L153-L192.
Baltimore: Johns Hopkins University.

Public Health Service. (1991). Healthy people 2000:
national health promotion and disease prevention
objectives. Public Health Services, DHHS publication
no. (PHS) 91-50213.

Rahman, M., Chen, L.C., Chakraborty, J., Yunus, Md.,
Faruque, A.S.G., & Chowdhury, A.I. (1982). Use of
tetanus toxoid for the prevention of neonatal tetanus
2: Immunization acceptance among pregnant women in
rural Bangladesh. Bulletin of the World Health
organization, 60(2), 269-277.

Riddiough, M.A., & Willems, J.S., Sanders, C.R., & Kemp, K.
(1981). Factors affecting the use of vaccines:
Considerations for immunization program planners.
Public Health Reports, 96(6), 528-535.

Rosenbaum, S. (1991). Vaccine supply and low income
children: Barriers faced by community and migrant
health center patients. In The Health of America's
Children, Special Report. Children's Defense Fund.



259

Rosenblum, E.H., stone, E.J., & Skipper, B.E. (1981).
Maternal compliance in immunization of preschoolers as
related to health locus of control, health value, and
perceived vUlnerability. Nursing Research, }Q(6), 337
342.

Rosenstock, I.M., Derryberry, M., & Carriger, B.K. (1959).
Why people fail to seek poliomyelitis vaccination.
Public Health Reports, 74(2), 98-103.

Rosenstock, I.M. (1974). Historical origins of the health
belief model. Health Education Monograph, ~, 328-335.

Rosenstock, I.M. (1990). The health belief model:
Explaining health behavior through expectancies In
Health behavior and health education: Theory, research
and practice (pp. 39-62). San Francisco: Jossey
Bass.

Ross, G. (1992). Opportunistic 'catch-up' immunization at
entrant school medicals: Parental attitudes and
uptake. Public Health, 106, 143-148.

Rouse, A.M. (1992). Estimating the chance of an
inadequately immunized child getting pertussis. Public
Health, 106, 155-162.

SAS Institute, Inc. (1990). SAS Language, Reference 6.
Cary, NC: SAS Institute.

Scholotzhauer, S.D. & Littell, R.C. (1987). SAS system for
elementary statistical analysis. Cary, NC: SAS
Institute.

Scheiber, M. & Halfon, N. (1990). Immunizing California's
children: Effects of current policies on immunization
levels. Western Journal of Medicine, 153(4), 400-405.

Senior, M.L., New, S.J., Gatrell, A.C., & Francis, B.J.
(1990). Explaining the uptake of infant immunisations:
Are analysis of spatially aggregate data acceptable?
Martyn L. Senior, Department of Geography, University
of Salford, Salford, M5 4WT. Unpublished document.

Shalala, D.E. (1993). Giving pediatric immunization the
priority they deserve. Journal of the American Medical
Association, 269(14), 1844-1845.



260

st. Clair, P.A., Smeriglio, V.L., Alexander, C.S., Connell,
F.A., & Niebyl, J.R. (1990). situational and
financial barriers to prenatal care in a sample of low
income, inner-city women. Public Health Reports,
105(3), 264-2267.

Streatfield, K. & M. Singarimbum. (1988). Social factors
affecting use of immunization in Indonesia. Social
Science and Medicine, 27(11), 1237.

united Nations Children's Fund (UNICEF). (1993). The state
of the world's children 1993. New York: Oxford
University.

U.S. Bureau of Census. (1990). Perspective on migration
analysis. Current Population Reports. Special Studies
Series, No. 166.

U.S. Census of population and Housing 1990. (1991) .
Summary tape file 2A and 2B prepared by the Bureau of
the Census (machine-readable data file). Washington,
DC: US Bureau of the Census.

U.S. House of Representatives, 100th Congress. (1986).
Childhood immunizations. Report prepared by the
Subcommittee on Health and the Environment of the
Committee on Energy and Commerce, Print 99-LL, 99th
Congress, 2nd Session.

U.S. House of Representatives, 100th Congress. (1987).
Childhood immunizations act of 1987. Report from the
Committee on Energy and Commerce, #100-251, 100th
Congress, 1st Session.

Valadez, J.J. & Weld, L.H. (1992). Maternal recall error
of child vaccination status in a developing nation.
American Journal of PUblic Health, 82(1), 120-122.

Vobejda, B. (1991, May 29). Census: A nation in
transition. The Honolulu Advertiser, pp. Al, A2.

White, C.C., Kaplan, J.P., & orenstein, W.A. (1985).
Benefits, risks and costs of immunization for measles,
mumps and rubella. American Journal of Public Health,
75(7), 739-744.

Williams, B.C. & Miller, C.A. (1991). Preventive health
care for young children: Findings from a 10-country
study and directions for united States policv.
Richmond, VA: National Center for Clinical Infant
Programs.



/.61

Woodard, H.B. (1988). Some factors associated with non
immunization. In Proceedings of the 22nd Immunization
Conference, San Antonio, TX. June 20-24, pp. 161-162.
Centers for Disease Control, Atlanta, GA 30333.
Department of Health and Environment, Nashville,
Tennessee.

Yokley, J.M. & Glenwick, D.S. (1984). Increasing the
immunization of preschool children: an evaluation of
applied community interventions. Journal of Applied
Behavior Analysis, 17(3), 313-325.

Young, S.A. (1985). Selected risk factors associated with
failure to receive immunizations in an aqe-appropriate
manner. Doctoral Dissertation, The Ohio state
University. DA852681.


