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ABSTRACT 

Descriptive research was conducted to describe the relationships 

among host and environmental factors and immunization compliance in two 

year old children. Secondary data was collected from a sample of 306 well 

baby clinic records in a public health department in a Southwestern state. 

Results revealed statistically significant differences between the com

pliant and noncompliant groups for income and number of children living 

at home. Higher income, higher maternal age, fewer number of children, 

and races other than of Spanish origin were significantly correlated with 

children who received all immunizations at the appropriate age. Signifi

cant relationships were found between children who received all immuniza

tions at the public health department versus children who received immuni

zations from both a public and private provider. Compliant children made 

more visits for immunizations and fewer other visits than noncompliant 

children. These factors can assist in identifying children at highest 

risk for failure to receive immunization on time. 
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INTRODUCTION 

Immunization of infants and children against the vaccine prevent

able diseases is a fundamental component of well child care. The health 

of children in the United States today is better than ever before (Surgeon 

General's Report, 1979). The dramatic decline of death rates for young 

children is due primarily to the prevention and control of infectious and 

communicable diseases. However, concern about the lack adequate protec

tion against the vaccine-preventable diseases began mounting after results 

of the 1977 United States Immunization Survey. It was reported that for 

children 1 to 4 years old only 60% were adequately protected against 

poliomyelitis; 70% against diphtheria, tetanus, pertussis; 63% and 59% 

against measles and rubella, respectively (Marks, Halpin, Irvin, Johnson, 

and Keller, 1979). In an attempt to improve these low levels, the Federal 

government announced in April 1977 that a National Childhood Immunization 

Initiative would be implemented to raise immunization levels to 90% or 

greater by the fall of 1979 (Communicable Disease Control (CDC), 1980d). 

As a result of this initiative, by October of 1979 all 50 states 

and the District of Columbia had state laws requiring that children show 

proof of immunity or be immunized prior to entering school. Because of 

the school law, much attention has been focused on the school-age child 

and thus immunization levels are reported to be well above the 90% 

national, immunization objective for this group (Eddins, Sirotkin, 

Holmgreen, and Russel, 1985). 



The goal of maintaining 90% or greater immunization levels for 

infants and children under five years old, however, has been less 

successful than for the school-age child. The 1990 National Immunization 

Objectives state that at least 90 percent of children will have their 

basic immunization series by age 2 years, with a standard of 95% for 

children in day care centers and head start programs (Hinman and Jordan, 

1983). 

There is increased awareness and concern on the part of the public 

and private health care providers that preschool children are at risk for 

contracting infectious childhood diseases due to the fact that they are 

not receiving the required number of doses of vaccine at the appropriate 

ages. The Centers for Disease Control reported that one in every four 

preschool-age child is inadequately immunized, compared to only 5 of 100 

children entering kindergarten or first grade (Eddins et al., 1985). The 

1984 U.S. Immunization Survey (CDC, 1986d) of 2-year olds reported 86% 

were completely immunized for diphtheria-tetanus-pertussis (DTP), 82% for 

measles, 78% for rubella, 77% for mumps, and 74% for polio. These 

percentages are below the 90% standard set for 2-year olds. 

Statement of the Problem 

This study focused on the reasons for inadequate immunization of 

two year old children. The failure of children to receive immunizations 

at the appropriate age has been studied from many different perspectives. 

Markland and Durand (1976) identified sociodemographic and psychological 

characteristics of adequately immunized and inadequately immunized 

children. The results of that study indicated that inadequately immunized 
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children were more likely to have younger parents from lower socioeconomic 

classes, with less education, to be nonwhite and to have larger family 

size compared to children who were adequately immunized. Psychological 

characteristics such as parental attitudes, beliefs and health values also 

have been correlated with levels of immunizations. In Markland and 

Durand's (1976) study, inadequately immunized infants were more likely to 

be from families whose parents had a low perception of disease 

seriousness, low perception of risk of disease and inadequate knowledge 

of vaccine efficacy. In addition, the client/health care provider 

interaction is reported by Becker, Drachman and Kirscht (1972) to 

influence maternal compliance with pediatric medical regimens. Alpert's 

(1964) study of patients in a childrens' hospital outpatient department 

reported that those who did not keep their appointments were seen by many 

different physicians and expressed dissatisfaction with the medical care 

they received. Increased compliance with medical regimens appears to be 

associated with the ability to establish a good client/health care 

provider relationship and providing continuity of care (Yoos, 1984, 

McCord, 1986). 

The gradual decline in immunization levels among younger children 

is due in part, to noncompliance of parents to bring their children in for 

immunizations.. There is also a need within the healthcare delivery system 

to be able to identify those children at high risk for failure to complete 

the basic series by to years of age. 

The interest in this study was derived from experience in working 

with county health department immunization programs, in which epidemics 
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of measles and pertussis occurred among infants and preschool age children 

as a result of low levels of immunity. In 1985, the county in which this 

study was conducted experienced an epidemic of measles, resulting in 241 

reported cases. Fifty-five (23%) of the cases were children less than 5 

years of age (Arizona Department of Health Services (ADHS), 1986). In 

1988, an epidemic of pertussis occurred statewide with a total of 119 

reported cases, 45 cases (38%) were reported in this county. 

Approximately two-thirds of the total cases occurred among children less 

than 6 years old. Ninety-seven percent of the total group had not 

received age-appropriate,immunizations. More than 50% had not received 

any pertussis immunizations (ADHS, 1988). 

In order to successfully implement an immunization program that 

ensures that 90% of all children are completely immunized by age 2, 

health-care professionals need to (1) identify factors among this high 

risk group that are associated with failure to complete immunizations on 

schedule and (2) implement strategies to ensure their return to clinic. 

This study will investigate characteristics of the client and charac

teristics in the environment that are associated with failure of children 

to complete the basic series of immunizations by 24 months of age. 

Significance of the Problem 

Immunization of infants and children against the vaccine-

preventable diseases is one of the most effective means of preventing 

serious disability and death, yet children continue to be at risk. 

Ensuring that children receive all their immunizations at the appropriate 

age is important for two reasons. First, providing active immunity at the 
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earliest possible age will lessen the risk of serious illness or 

disability to the vaccinated child. Second, age appropriate immunizations 

reduce the risk of transmission to susceptible children and adults in the 

community. Nonimmunized preschool-agt 'Idren are recognized as an 

important source of transmission of measles, mumps, rubella, and 

pertussis. These highly infectious diseases can be readily transmitted 

when introduced into a day care or preschool setting with susceptible 

children and adults. In addition, unimmunized preschool children at home 

pose a substantial threat to their younger siblings and to pregnant women. 

The introduction of highly effective and safe vaccines resulted in 

dramatic declines in the morbidity and mortality rates of the seven 

vaccine preventable diseases. To delineate the kind of risks associated 

with vaccine preventable diseases, the following discussion describes the 

clinical signs and symptoms for diphtheria, tetanus, pertussis, 

poliomyelitis, measles, mumps, and rubella. A comparison between the 

number of reported cases and deaths in the prevaccine era and the current 

morbidity and mortability rates is presented as evidence of the importance 

of immunizations. The statistics reported for each disease refer to the 

United States population, unless otherwise specified. The vaccines are 

abbreviated as follows: diphtheria, tetanus, pertussis as DTP; oral polio 

vaccine as OPV; injectable polio vaccine as IPV and measles, mumps, and 

rubella as MMR. 

Diphtheria 

Diphtheria is an acute bacterial disease characterized by lesions 

on the tonsils, pharynx, larynx, and occasionally other mucous membranes 
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or skin. The release of a specific cytotoxin produced by the bacteria can 

cause severe cranial and peripheral motor and sensory nerve palsies, as 

well as myocarditis. The case fatality rate is 5% to 10% (Benenson, 

1985). Prior to the advent of diphtheria toxoid, an estimated 200,000 

cases and more than 1500 deaths were reported annually in the United 

States (Pan American Health Organization, 1983). Two cases of diphtheria 

were reported in the U.S. in 1985 (CDC, 1986a). 

Tetanus 

Tetanus is caused by the tetanus bacillus called Clostridium tetani 

which is found in soil contaminated with animal feces. Tetanus spores 

are introduced into the body through a contaminated puncture wound, 

lacerations, and burns. The wound may go unnoticed until acute disease 

symptoms such as painful muscle contractions of the neck, pharynx and 

masseter muscles occur. The condition progresses to generalized muscle 

spasms and severe respiratory distress. The case fatality rate ranges 

from 30% to 90% depending on the age, length of incubation, and treatment 

therapy used (Benenson, 1985). 

Tetanus first became a reportable disease in the United States in 

1947. There were 601 cases reported in 1948 compared to a total of 71 

cases reported in 1985 (CDC, 1986d). The tetanus diphtheria toxoid was 

introduced in the 1940s. Studies have shown protective antibody levels 

to diphtheria and tetanus after three doses of diphtheria and tetanus 

toxoid. The clinical efficacy is reported to be adequate after two doses 

and 100% with three doses (Barkin, Samuelson, and Barkin, 1985). Immunity 

does begin waning after 10 years, therefore a booster dose of tetanus/ 



diphtheria is recommended every 10 years to maintain protective levels 

(CDC, 1985). 

Pertussis 

Pertussis, also known as whooping cough, remains a very serious 

disease, particularly in infants less than 1 year of age. Pertussis is 

a highly communicable bacterial disease involving the respiratory system. 

Bordetella pertussis is the infectious agent and is spread by direct 

contact with respiratory droplets from the infected person. In the early 

catarrhal stage, pertussis is highly communicable. Children under 1 year 

of age who contract pertussis are frequently hospitalized due to compli

cations of pneumonia, seizures, and encephalopathy (CDC, 1985). The 

Centers for Disease Control (1985) reported that the attack rate may be 

as high as 90% in unimmunized household contacts. The pertussis vaccine 

is reported to have a clinical efficacy of between 70% to 90% after three 

doses of DTP vaccine. The vaccine has shown to have approximately 80% 

efficacy in household contacts 0-4 years of age (Brink, 1983). 

There was a marked decline in the incidence rates of pertussis in 

the United States with the introduction of pertussis vaccine in the 1940s. 

An estimated 250,000 cases and more than 8,000 deaths annually were 

reported in the prevaccine era compared to approximately 2,000 cases and 

an average of 10 deaths a year in the 1970s (Dept. of HEW, 1979). Since 

1970, however, there has been little further decline in the number of 

cases reported. The Centers for Disease Control reported a 33% increase 

in pertussis cases in 1984-1985 compared to 1982-1983, this being the 

largest annual number of reported cases since 1974. In 1984-1985, 19 



deaths were reported, 18 of which involved children 6 months of age or 

younger. During this same time period, it was reported that 70% of the 

children between the ages of 7 months and 6 years with known vaccine 

status were not appropriately immunized and 31% had not received any doses 

of DTP vaccine (CDC, 1987a). 

The importance of maintaining high levels of pertussis immunity and 

ensuring that infants receive their immunizations at the appropriate age 

can be further substantiated by evidence that when immune levels go down 

in a population, the incidence of disease increases. Both Japan and the 

United Kingdom have experienced epidemics of pertussis when the vaccine 

was discontinued due to concern about potential side effects. In England 

and Wales the level of pertussis immunity fell from 79% in 1973 to 31% in 

1978. This led to a rapid increase in the number of cases between 1977 

and 1980, with 28 deaths reported from pertussis and 5,000 pertussis-

related hospital admissions (Valman, 1982). Japan experienced a similar 

problem after the vaccine was withdrawn from the market. There was 

reported to be more than 35,000 cases of disease and 118 deaths in the 

succeeding years following withdrawal of the vaccine (Fulginiti, 1984). 

Measles 

Measles is considered the most threatening of the childhood dis

eases. It is an acute, highly infectious viral disease characterized by 

an abrupt onset of high fever, cough, coryza, conjunctivitis, followed by 

rash. This disease is most severe among the very young and in mal

nourished malnourished children. Complications include otitis media, 
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pneumonia, and encephalitis (Benenson, 1985). Death occurs in one of 

every 3,000 reported measles cases (CDC, 1982). 

In the prevaccine era, there were approximately 500,000 cases a 

year (WHO, 1983). The measles vaccine was licensed in 1963 and the lowest 

number of reported cases was in 1983 with 1,497 cases. However, there is 

now a growing public health concern as a result of several large measles 

outbreaks during 1986. The Centers for Disease Control reported 6,255 

cases in 1986. This is the highest number of reported cases since 1980, 

when 13,506 cases were reported (CDC, 1987b). 

Unvaccinated preschool children were a major reason for the 

increased number of cases. The Centers for Disease Control (1983) has a 

classification system whereby measles cases are considered as either 

preventable or non-preventable. A preventable case must meet the 

following criteria: (1) is a U.S. citizen (2) is at least 16 months of 

age, (3) was born after 1956, (4) has no record of having received live 

virus measles vaccine, (5) has no medical contraindication to receiving 

the vaccine, and (6) has no religious or philosophical exemption to 

receiving the vaccine. Following these criteria, the Centers for Disease 

Control (1987b) reported that in 1986, unvaccinated preschoolers 16 months 

to 4 years of age were responsible for 45% of the total number of 

preventable cases. In 1986, the highest incidence rate (13.0 

cases/100,000) was reported among children less than 5 years of age. 

These data indicate a need to ensure that children receive the measles 

vaccine as recommended, at 15 months of age. It is a difficult group to 

reach because they are not generally enrolled in institutions that require 
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vaccinations. Hinman and Jordan (1983) reported that national immuniza

tion surveys of children enrolled in headstart programs or in day care 

centers which require immunizations as a condition of enrollment have 

greater than 90% immune levels for all antigens. 

Mumps 

Mumps is a viral disease primarily of young school-aged children. 

The symptoms include fever, swelling, and tenderness of one or more 

salivary glands, usually the parotid glands. The central nervous system 

is involved in approximately 15% of the cases usually as an aseptic 

meningitis. Orchitis occurs in 15%-20% of males. It is usually unila

teral and is most serious for post-pubescent males. A rare but very 

serious complication of mumps is permanent nerve deafness (Benenson, 

1985). There were 152,209 cases of mumps reported in 1968. This was a 

year after mumps vaccine was licensed. Since then the number of cases has 

declined dramatically, with a provisional total of 2,886 reported in 1985 

(CDC, 1986b). The school-aged population has the highest reported inci

dence rate and they also appear to be at highest risk of disease. There 

are 18 states that do not require proof of immunity to enter kindergarten 

and in 3 states mumps is not a reportable disease (CDC, 1986b); thus it 

appears there is less emphasis placed on immunizing for this disease. 

Rubella 

Rubella is generally a mild febrile infectious disease in children, 

characterized by a low-grade fever, malaise, lymphadenopathy and diffuse 

punctate and macular rash. It has been reported that up to 50% of 



infections are subclinical, thus making it difficult to diagnose based on 

clinical symptoms alone. The objective of rubella immunization programs 

is to prevent the serious consequences of fetal infection or congenital 

rubella syridrome (CRS) (CDC, 1986a). 

The largest number of cases of rubella ever reported was in 1969 

with 57,686. This was also the year the rubella vaccine was licensed in 

the United States. Since then there has been a dramatic decline in the 

number of cases, with only 604 cases reported in 1985 (CDC, 1986a). The 

age distribution of reported rubella cases from 1982-1984 showed children 

less than 5 years of age to have the highest incidence rates. Data 

collected in 1985, show children under 5 years of age continued to have 

the highest incidence -- 1.4 cases/100,000 population. This was reported 

to be one-third of all patients for-whom age was known (CDC, 1986a). 

Although the incidence of disease is highest among the preschool-

age children, the most serious consequences of the disease is seen in 

unprotected women of child-bearing age who become infected during 

pregnancy. The strategy of rubella immunization programs is to immunize 

infants at 15 months of age and to ensure that all preschool and school-

age children are protected, thus breaking the transmission of disease and 

reducing the risks of exposure of susceptible pregnant women. 

The risk of congenital defects is as high as 80% for women who 

acquire rubella infection during the first trimester of pregnancy. The 

consequences of rubella include abortions, miscarriages, stillbirths, and 

fetal anomalies. It has been estimated that the average lifetime cost 

associated with caring for a Congenital Rubella Syndrome (CRS) infant is 

in excess of $200,000 (CDC, 1984). 
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Poliomyelitis 

Infection with the poliomyelitis virus can range from a subclinical 

infection where the patient remains asymptomatic to paralytic 

poliomyelitis characterized by meningeal irritation and eventual 

asymmetric flaccid paralysis or paresis. Polioencephalitis is another 

serious complication of infection that may or may not lead to paralysis. 

Those most severely paralyzed are older patients and infants less than one 

year of age. In countries where poliomyelitis is endemic, children under 

5 years of age are at greatest risk of disease. It is reported that 90% 

of the cases are in children under 5 years of age (CDC, 1980b). 

With the introduction of the Salk vaccine in 1955 and later the 

development of the oral polio vaccine in 1962, the wild poliomyelitis 

virus has been virtually eliminated from the United States. In the 

prevaccine era, an average of 1,600 cases per year of paralytic polio were 

reported in the United States. During 1980-1983, an average of 10 cases 

per year were reported. These cases were classified as vaccine-associated 

cases (Nkowane, Wassilak, Orenstein, and Bart, 1985). The last 

poliomyelitis epidemic in the United States was in 1979 and occurred in 

a religious community that was not immunized because of religious beliefs. 

The 1984, the U.S. Immunization Survey (CDC, 1986d) reported only 74% of 

children by 5 years of age had completed a series of polio vaccine. 

Risk-Benefit Analysis 

The significance of immunization programs is apparent in the 

history of communicable disease and the untold numbers of children who 

suffered from diseases that now can be prevented through immunization. 
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The benefits of immunization programs can be determined by a formal 

benefit-risk analysis of the specific antigen under consideration. This 

provides answers to the following questions: How serious is the disease? 

What is the morbidity and mortality? How effective is the vaccine? What 

percentage of the population is protected? How much disease is prevented 

(Koplan, and Preblud, 1982)? 

Studies have been done examining the benefits, risks, and costs of 

immunizations for measles, mumps, rubella (White, Koplan, and Orenstein, 

1985; Koplan, and Preblud, 1982), and pertussis (Hinman, and Koplan, 

1984). Millions of dollars have been saved when comparing the actual and 

estimated morbidity, mortality, and costs attributed to these diseases 

with and without an immunization program. Benefit-risk analysis of 

commonly used vaccine is becoming increasingly more important as the 

incidence of disease becomes lower and more attention is focused on the 

potential adverse events associated with the vaccine. 

Recently there has been growing controversy among professionals 

and an increased awareness by parents of the potential severe adverse 

events associated with the whole cell pertussis vaccine (Fulginiti, 1984). 

The frequency with which these adverse events may occur has been the focus 

of the debate between proponents of the vaccine and those opposed to its 

continued use. A formal analysis of pertussis disease and pertussis 

vaccine by Hinman and Koplan (1984) concludes that the benefits of pertus

sis vaccine far outweigh risks when comparing disease incidence and dis

ease related costs with and without a vaccination program. The study 

focused on the number of cases of pertussis occurring in a cohort of 1 
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million children during a 6-year period. Without a vaccination program 

there would be 101,876 cases of pertussis, with a program there would be 

9,728 cases. Without a program 11,098 would be hospitalized compared to 

1,060 with a vaccination program. There is a significant difference in 

health care costs of vaccine and disease with and without a pertussis 

vaccination program. The costs without a pertussis program would be 

$53,500,000.00 versus $9,500,000.00 with a program (Hinman,and Koplan, 

1984). 

Benefit-cost ratios have also been completed for measles, rubella, 

mumps, and polio. The benefits of vaccination programs far outweigh the 

risks and costs associated with not having vaccination programs for 

children (White et al., 1985; Koplan, and Preblud, 1981). 

Statement of the Purpose 

The purpose of this study is to answer the following questions: 

1. Is there a significant relationship between certain host 

factors and compliance with the recommended immunization schedule for two 

year old children? Host factors studied were: 1) income, 2) length of 

hospital stay at time of birth, 3) maternal age, 4) month prenatal care 

began, 5) neonatal problems, 6) number of children living at home, 7) 

race, 8) weeks of gestation. 

2. Is there a significant relationship between certain environ

mental factors and compliance with the recommended immunization schedule 

for two year old children? Environmental factors studied were: 1) source 

of care, 2) total immunization visits, 3) total other visits. 
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3. Are there significant differences between the compliant and the 

noncompliant groups for the following host factors: 1) income, 2) length 

of hospital stay at time of birth, 3) maternal age, 4) month prenatal care 

began, 5) number of children living at home, and 6) weeks of gestation. 

4. Are there significant differences between the compliant and 

noncompliant groups for the following environmental factors: 1) total 

immunization visits, 2) total other visits. 

5. What is the interrelationship among host and environmental 

factors and compliance: 

a) When compliance is controlled, what is the strength of the 

relationship between host variables and environmental variables? 

b) What host variables best predict compliance with immuni

zations? 

c) What environmental variables best predict compliance with 

immunizations? 

d) What combination of host and environmental variables best 

predicts compliance with immunizations. 

Definition of Terms 

Host Factors: Host factors in this study are defined as client 

characteristics. The client characteristics considered are: 1) income, 

2) length of hospital stay at time of birth, 3) maternal age, 4) month 

prenatal care began, 5) neonatal problems, 6) race, 7) weeks of gestation. 

Neonatal Problems: This is defined with the same terms as were 

used on the initial health history form: a) jaundice, b) respiratory, c) 



feeding, d) other. This is a subjective report by the mother of a 

reported problem with the study child at the time of birth. 

Environmental Factors: Environmental factors in this study are 

defined as clinic characteristics. The clinic characteristics to be 

studied are: 1) source of medical care, 2) total immunization visits, 

3) total other visits. 

Total Immunization Visits: This is defined as the number of well 

baby clinic visits in which an immunization was received. The total 

number of well baby clinic visits minus other visits will equal total 

immunization visits. 

Total Other Visits: This is defined as the number of well baby 

clinic visits in which an immunization was not received. The total number 

of well baby clinic visits minus immunization visits will equal total 

other visits. 

Source of Medical Care: This is defined as the public health 

department as the only medical provider for receiving immunizations, or 

both the public health department and a private medical provider as the 

source for receiving immunizations. 

Immunization Compliance: This is defined as four doses of 

diptheria-tetanus-pertussis vaccine, four doses of oral polio vaccine, and 

one dose of measles, mumps, rubella vaccine received by 24 months of age. 

Immunization Noncompliance: This is defined as four doses of 

diphtheria-tetanus-pertussis vaccine, four doses of oral polio vaccine, 

and one does of measles, mumps, rubella vaccine received after 24 months 

of age. 
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Incomplete Immunization: This is defined as three doses or less of 

diphtheria-tetanus-pertussis, two doses or less of oral polio vaccine 

and/or no measles, mumps, rubella vaccine by 24 months of age. 

Aae-appropriate Immunizations: This is defined based on age 

criteria derived from the Immunization Practices Advisory Committee (ACIP) 

recommendations concerning diphtheria, tetanus toxoids, and pertussis 

vaccine (D.T.P.). "Children are appropriately immunized for their age if 

they have received one dose by 3 months of age, two doses by 5 months of 

age, three doses by 7 months of age and four doses by 19 months of age" 

(CDC, 1987a). 

For purposes of this study, the fourth dose of diphtheria-tetanus-

pertussis vaccine must be received by 24 months of age, in order to be 

considered age-appropriately immunized. Table 1 shows the new recommended 

schedule for active immunization of normal infants and children (CDC, 

1986c). 

Conceptual Framework 

The epidemiological triangle (Leavell and Clark, 1965) served as 

the basis for the conceptual framework of this study. This study 

focused on the relationship between agent, host and environmental factors 

that influence compliance with age-appropriate immunization. 

The word "epi" when translated into the literal meaning is "the 

science of factors that exert their effects on, upon, or to the people" 

(Leavell and Clark, 1965, p. 39). The science of epidemiology is 

concerned with all factors and conditions which influence the occurrence 

and distribution of health, as well as disease (Clemen-Stone, Eigsti, and 
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Table 1. Recommended schedule for immunization of normal infants and 
children. 

Recommended Age Vaccine Comments 

2 months 

4 months 

6 months 

DTP-1, OPV-1** 

DTP-2, OPV-2 

DTP-3 An additional dose 
of OPV at this time 
is optional for use 
optional for use in 
areas with a high risk 
of polio exposure. 

15 months MMR , DTP-4, OPV-3 Completion of pri
mary series of DTP 
and OPV. 

4 - 6  y e a r s  DTP-5, OPV-4 Preferably at or 
before school entry. 

DTP - Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed. 
** OPV - Poiiovirus Vaccine Live Oral; contains poliovirus strains Types 

1, 2, and 3. 
***MMR - Measles, Mumps, and Rubella Virus Vaccine, Live. 

Source: CDC. "New Recommended Schedule for Active Immunization of Normal 
Infants and Children" MMWR 1986:35:577-590. 



McGuire, 1987). Leavell and Clark (1965, p. 40) defined epidemiology as 

"a field of science which is concerned with the various factors and 

conditions that determine the occurrence and distribution of health, 

disease, defect, disability and death among groups of individuals." 

Epidemiological theory is based on the premise that health or 

disease is not static, but rather a continual process in which both 

internal and external forces are at work in an attempt to maintain 

equilibrium. The occurrence of disease in humans depends upon the 

characteristics of disease agents, the characteristics of the human, and 

the human's response to environmental influences. This triad is known as 

the epidemiological triangle and represents a relationship of agent-host-

environment (Leavell and Clark, 1965). An individual variable alone does 

not produce disease or a health related condition, but it is the inter

action among all three variables that determine the state of health. When 

all three variables are in a state of equilibrium health is maintained. 

When there is a change in any one of the three variables that disrupts the 

equilibrium, then disease occurs (Clemen-Stone et al., 1987). 

Disease has multiple causes. "A basic tenet of epidemiology is 

that more than one factor must be present in order for disease to take 

place" (Clemen-Stone et al., 1987, p. 331). In the epidemiological tri

angle the cause of disease may be from factors in the environment, agent, 

or host. The inter-relationship of factors in the epidemiological tri

angle form what is called the "Web of Causation." (Valanis, 1984). All 

factors relating to the three components of the epidemiological triangle 

must be examined in order to successfully prevent the disease processes. 
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The childhood communicable diseases are caused by specific agents 

in the environment. The occurrence of communicable diseases depends upon 

the following: 1) a susceptible host, 2) a causative agent, and 3) an 

environment that allows for the interaction of the agent and the host 

(Turner and Chavigny, 1988). 

Agent is defined as "an animate or inanimate factor which must be 

present or lacking for a disease or a condition to occur" (Clemen-Stone 

et al., 1987, p. 331). The agent of a disease may be classified as 

physical, chemical, nutrient, biological, genetic, and psychological 

(Valanis, 1984). The microorganisms that cause communicable diseases are 

classified as biological agents. The communicable diseases relating to 

this study are: diphtheria, pertussis, poliomyelitis, measles, mumps, 

and rubella. The agent factors influencing the hosts response to these 

communicable diseases involve the following characteristics: 1) patho

genicity, which is the agent's ability to produce disease, 2) infectivity, 

which is the ability to spread from person to person, 3) invasiveness, 

which refers to the ability of the agent to disseminate in the host, 4) 

surveillance, which refers to the severity of the disease, and 5) 

antigenicity, which is the ability to stimulate the host to produce 

sensitizing antibodies (Leavell and Clark, 1965; Valanis, 1984). 

Host is defined by Clemen-Stone et al. (1987, p. 331) as "living 

species (humans and others) capable of being infected or affected by an 

agent." Disease can only occur in a susceptible human host. The host's 

resistance to diseases caused by infectious agents depends on an important 

host factor called immunity. "Immunity refers to the increased resistance 



on the part of a host to a specific infectious agent" (Valanis, 1984, p. 

151). Active immunity acquired through immunizations will prevent the 

disease process from occurring. "Immunity is a specific defense mechanism 

of resistance brought about by the interaction of a specific agent and the 

humoral and cellular factors of the host" Leavell and Clark, 1965, p. 

140). Other host factors associated with an increased rate of disease and 

factors that influence the host response to illness have been categorized 

by Turner and Chavigny (1988) as: 1) genetic make-up, 2) history of 

exposure, 3) personality, 4) emotional made-up, 5) health seeking behav

iors, 6) social class membership, 7) level of health knowledge and 8) 

habits, customs, attitudes. The host is conceptualized in this study as 

the mother and child. The host factors influencing compliance with 

immunizations are operationalized as 1) income, 2) length of hospital 

stay at birth, 3) maternal age, 4) month in which prenatal care began, 5) 

neonatal problems, 6) number of children living in the home, 7) race, and 

8) weeks of gestation. 

The mother plays an important role in the health status of her 

infant. Kovar (1982) reported that children at greatest risk for not 

receiving adequate health care are more likely to be from poor, or poorly 

educated families, black children and from single parent families. Lower 

socioeconomic status is also associated with less adequate housing, poor 

nutrition and higher incidence of disease (Turner and Chavigny, 1988). 

Environment is defined as "everything external to a specific agent 

and host, including humans and animals" (Clemen-Stone et al., 1987, p. 

331). Environmental factors are considered by epidemiologists as 
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important in determining the level of health in a population. Leavell and 

Clark (1965) have categorized environmental factors that may influence the 

occurrence and distribution of communicable diseases into the following 

categories: 1) physical, 2) socioeconomic, 3) biologic. Socioeconomic 

conditions control certain environmental factors such as the level of 

medical care in an area. The environment when compared to the quality or 

quantity of medical care is viewed to be a primary factor in determining 

the health status of a population (Turner and Chavigny, 1988). 

Socioeconomic conditions determine the availability of medical care, and 

the type and quality of health care delivery in a community (Leavell and 

Clark, 1965). 

This study conceptualized the environment as the health care 

setting. The environmental factors that influence delivery of care relate 

to the type and quality of health care in a community. Environment is 

operationalized by measuring the source of medical care. 

Once the agent-host-environmental factors are identified, specific 

preventive health measures can be implemented. Leavell and Clark (1965, 

p. 131) state "the control of a communicable disease in an individual or 

a community depends on knowledge of the natural history of the disease and 

proper application of such knowledge relating to agent, host, and 

environmental factors." 

The natural history of disease and levels of prevention described 

by Leavell and Clark (1965) provides health-care professionals with a 

model for understanding the progression of a disease process or health 

related event, as it relates to humans and his or her environment. In the 
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natural history of disease there are two distinct periods, the prepatho-

genesis period and the period of pathogenesis (Leavell and Clark, 1965). 

The term natural history of disease is used to describe the combination 

of the processes of those two periods. This study will focus on the 

prepathogenesis period, which is described by Leave!! and Clark (1965) as 

the time in which processes in the environment are occurring, but prior 

to the time when the host and the disease or health related condition has 

occurred. There are various factors described by Leavell and Clark (1965) 

as "precipitating or predisposing forces" present in the host's environ

ment that may be creating a disease stimulus. However there is no inter

action between the host and a stimulus at this time. 

The levels of prevention involve specific interaction strategies 

that coincide with the period of prepathogenesis and the pathogenesis 

period in the natural history of disease. Primary prevention strategies 

are implemented in the period of prepathogenesis and focus on preventing 

the initial interaction between the host-agent-environment triad. 

Leavell and Clark (1965) stated that "prevention may be accomplished in 

the prepathogenesis period by measures designed to promote general optimum 

health or by the specific protection of man against disease agents or the 

establishment of barriers against agents in the environment." The 

specific protection activities are directed toward an at risk group and 

are applied to a particular disease or group of diseases to prevent inter

action with the host (Leavell and Clark, 1965; Turner and Chavigny, 1988). 

The specific protection activity as it relates to this study is immuniza

tions, and the group identified as high risk are two year old children. 
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Specific protection measures (i.e., immunizations) when implemented early 

in the prepathogenesis period are effective primary prevention strategies. 

In epidemiology the emphasis is on the study of population groups 

rather than the study of individuals. The goal is to identify population 

groups at risk for disease or a health-related event in order to more 

effectively plan and implement preventive health strategies (Clemen; Stone 

et al., 1987). The two year old child is identified as the age group at 

risk. Developing strategies for preventing disease in this population 

depends upon an understanding of the relationship between agent-host-

environment and the characteristics of each that influence this 

relationship (Leavell and Clark, 1965). 
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CHAPTER 2 

REVIEW OF LITERATURE 

This chapter presents a review of the literature on compliance as 

it relates to reasons for failure to be immunized. 

Concern over broken appointments for well child care, failure to 

return to clinic for immunizations, and results of immunization record 

audits in public clinics and private physicians' offices have prompted 

researchers to look for factors associated with noncompliance. Ryan and 

Falco (1985) described noncompliance as "a complex behavior influenced by 

multiple interacting factors" (p. 687). Clearly there does not appear to 

be one single variable that will determine compliance, but rather a combi

nation of variables, and it is not clear how these factors interact (Ryan, 

and Falco, 1985, p. 687). Results of studies on compliance have been 

described as confusing, inconclusive and controversial (McCord, 1986). 

Historically, the term noncompliance has had negative implications 

for the patient. It has been perceived as the patient's fault when the 

medical regimen failed (Haynes, Taylor and Sackett, 1979). Haynesetal. 

(1979) defines compliance as "the extent to which a person's behavior (in 

terms of taking medication, following diets, or executing lifestyle 

changes) coincides with medical or health advice" (p.12). This definition 

has been widely accepted as it allows for Loth the patient and the health 

care provider to share responsibility in developing a plan of care. 

McCord (1986) states this definition "emphasizes the positive aspects of 

compliance and promotes self-care behaviors ..." (p. 2). 



Haynes et al. (1979) has identified six classifications of varia

bles that have been used to study compliance. They are: 1) features of 

the disease, 2) the clinical setting, 3) the type of medical regimen 

prescribed, 4) the interaction between the client and health-care pro

vider, 5) beliefs and attitudes as perceived by the client, and 6) socio-

demographic characteristics. These six classifications are considered the 

major contributing factors in terms of a person's ability and willingness 

to comply with a medical regimen. 

The review of the literature is organized by identifying the 

epidemiological factors of agent, host and environment that have been 

studied relative to noncompliance with immunizations. Host factors 

identify characteristics of the client that influence maternal compliance 

with appointment keeping, and follow through with pediatric medical 

regimens. In a review of the literature relating specifically to 

compliance with immunizations, certain sociodemographic characteristics 

such as income, family size, and education are reported to significantly 

influence compliance (Martin, Fleming, Fleming, and Scott, 1969). Other 

host factors that have been studied in relationship to immunization 

compliance are history of prenatal care, gestational age (Martin et al., 

1969), and the number of visits made for well child care and sick child 

care (Morris, Hatch and Chipman, 1966). 

Environmental factors identify characteristics of the clinic 

setting that influence compliance. The importance of satisfaction with 

health care in determining compliance has been studied, emphasizing the 

role of the health care provider (McCord, 1986). The source of care, as 



reported in a study by McDaniel et al. (1975) was an important variable 

in determining compliance with immunizations. The role of the health care 

delivery system as it relates to clinic practices is also discussed as a 

factor influencing completion of immunizations on time (Guyer, Baird, 

Hutcheson, and Strain, 1976). 

Host Factors 

Sociodemographic characteristics are frequently used in 

epidemiological studies to describe and differentiate between population 

groups in a community (Kark, 1974). They are used to describe significant 

characteristics within a selected population and can provide information 

about users and nonusers of preventive health services (Pender, 1982). 

Marston (1970) and Haynes et al. (1979) conducted an extensive 

review of the literature on compliance, and the general consensus is that 

there is little or no association between sociodemographics and 

compliance. The variables of age, sex, race, marital status, socio

economic status, education, and family size were frequently studied in 

conjunction with other variables. Marston (1970) reported in her review 

of the literature that age was probably not related to the likelihood that 

a patient would comply with a medical regimen. However, studies conducted 

by Luntz and Austin, Bergman and Werner, Morrow and Rabin, as reported in 

Marston (1970), found that the very young and the elderly were identified 

as age groups where there was noted to be an association between age and 

compliance with a medical regimen. 

A study by Selwyn (1978) of mothers with children less than 5 years 

of age living in a poor barrio in Colombia found the age of the mother to 
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be statistically significant in discriminating between those mothers who 

used child health services and those who did not. The mothers whose 

average age was 30 years and younger were more likely to use child health 

services than those mothers over 32 years of age. Although there was no 

significant difference between users and nonusers when comparing total 

family size, the mothers with two or more children eligible for services 

were more likely to use child health services than those with only one 

eligible child. Children in the nonuser group were not as well immunized 

as children in the user group, with 42% of the nonuser group having 

received at least one immunization compared to 60% of the user group. The 

user group was noted to have access to free care more so than nonusers and 

to be more knowledgeable about the reasons for immunizations and less 

fearful about the vaccine (Selwyn, 1978). 

Morris et al. (1966) studied 246 medically indigent black and white 

mothers who attended a hospital based well baby clinic. The purpose of 

the study was to determine what factors may be deterrents to receiving 

well child care. Maternal and paternal education, father's occupation, 

and the number of children for whom the mother was responsible were all 

significantly correlated with the number of immunizations received by 9 

months of age. The number of immunizations received by nine months of age 

was directly associated with mother's education, father's education and 

father's occupational class. Children not adequately immunized were from 

families where parents were less educated and in the lowest occupational 

class compared with children who were adequately immunized. As the number 

of children in the family increased, the number of immunizations 



decreased. Race and age were not significantly correlated with number of 

immunizations received by nine months of age. 

A study conducted by Martin et al. (1969) compared 38 families that 

were identified to have a child who had not received any immunizations by 

12 months of age with 279 families that had started the immunization 

series. Statistically significant differences were found among the two 

groups. As a group, the families of children that were unimmunized 

had lower income, larger family size, and less educated mothers than the 

families where the child had started the immunization series. 

Markland and Durand (1976) identified sociodemographic and 

psychological characteristics of "adequately immunized" and "inadequately 

immunized" children. The purpose of the study was to identify factors 

that could be associated with children at greatest risk for failure to 

complete immunizations. A statewide random sample of 427 parents of 2-

year-old children was selected either by personal or telephone interviews 

concerning the child's immunization record, sociodemographic, 

psychological factors, and the effect of various media exposure. Using 

factor analysis and discriminate analysis, the authors were able to 

determine the likelihood of children being "adequately" or "inadequately" 

immunized. The results of this study indicate that "inadequately 

immunized" children were more likely to have younger parents from lower 

socioeconomic class, to have less education, to be nonwhite, and to have 

larger family size compared to children who were adequately immunized. 

A study conducted by Adjaye (1981) in London looking at social 

factors affecting failure of parents to have their children immunized 
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against measles, found no association between the mother's social class, 

maternal age, or mother's working status and her decision to immunize her 

child against measles. 

Rosenblum, Stone and Skipper (1981) randomly selected 94 mothers 

with preschool children age two to six. The study compared health atti

tudes, behaviors, and sociodemographic variables as they related to 

compliance with recommended immunizations for their children. The demo

graphic variables of age, education, religion, ethnicity, and income were 

not found to be statistically significant. The variables of education and 

income were thought to be related to the successful completion of the 

immunization schedule, however there was no statistically significant 

difference between groups when comparing education and income. 

Marks, Hal pin, Irvin, Johnson and Keller (1979) conducted a 

statewide survey of 1003 two year old children in Ohio comparing 

demographic variables with completion of the basic immunization schedule. 

Increased paternal education and smaller family size were identified as 

two demographic variables that were independently associated with com

pletion of the immunization series. Family size was found to be associ

ated with failure to complete immunization series, with a child who had 

three or more siblings at greatest risk. There was no difference in 

completion rates between white and nonwhites living in urban areas, when 

socioeconomic level was controlled. However a higher socioeconomic level 

was associated with a higher completion rate of immunization. 

A study conducted by the Opinion Research Corporation for the 

Centers of Disease Control (Riddiough, Sanders, and Kemp, 1981) identified 
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demographic characteristics and personal readiness factors of perceived 

likelihood of disease occurrence, perceived seriousness of a disease, and 

perceived safety and efficacy of the vaccine to be "important discrimina

ting variables" in an attempt to predict the likelihood of the public to 

be immunized and to have their children immunized. Riddiough et al. 

(1981, p. 530) stated that "by themselves, these variables cannot be used 

to predict a person's behavior; however, they do indicate the basis on 

which consumers' decisions will likely be made." Household income was 

found to be more discriminating than sex, age, or education,- and overall, 

with the exception of race, the personal readiness factors were found to 

be more discriminating than demographic variables. 

Pearman (1978) found education to be an important variable 

influencing whether people participated in the swine flu immunization 

program. Those with higher education were more likely to participate in 

the immunization program than those with less education. 

Becker et al. (1972) study looked at mother's attitudes and 

motivations for compliance with pediatric medical regimens. Looking at 

demographic variables as well, he did not find socioeconomic status, age, 

or marital status to be useful in predicting mothers compliance. He did 

note that larger family size predicted better appointment keeping over a 

long period of time. He suggested that this may be explained by the fact 

that there may be older children who could stay with the younger children, 

thus allowing the mother to take the sick child into the clinic. 

Another client characteristic that has been reported in the 

literature is the association between the mother's history of prenatal 



care and the immunization status of her children. A study by Lindstrom 

(1975) to determine what factors differentiated Mexican-American mothers 

who attended child health clinics on a regular basis from those who 

attended sporadically or not at all found the mothers who attended on a 

regular basis tended to have received prenatal care early and regularly. 

When questioned as to why they sought prenatal care, the answers sug

gested that in general they were concerned about their health and were 

seeking reassurance that they were all right. Lindstrom (1975) suggested 

this concern may extend to their children and relate to preventive health 

care for their children. 

Lindstrom (1975) cited studies by Schonfield and Smiley, reporting 

that preventive health care for children has been correlated to the 

mothers' use of prenatal care. Guyer et al. (1976), on the other hand, 

found no significant difference with respect to trimester in which pre

natal care was begun or number of prenatal visits when looking at reasons 

why children failed to receive the measles vaccine at the appropriate age. 

Martin et al. (1969) compared nonimmunized children with the same 

number of immunized children. The factors that were used in attempt to 

determine differences between the two groups included 1) baby's birth 

weight, 2) length of mother's postpartum hospital stay, 3) number of pre

natal visits. Baby's birth weight and length of postpartum hospital stay 

were not found to be significantly different between the two groups. How

ever, mothers who did not receive prenatal care early or on a regular 

basis tended to not have their children immunized, and mothers who did 
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receive early or frequent prenatal care tended to have their babies 

immunized. 

Morris et al. (1966) conducted a study of 246 medically indigent 

mothers of 10-month-old children enrolled in a hospital-based well baby 

clinic. The purpose of the study was to determine what factors were 

deterrents to well child care. Morris et al. (1966) reported that studies 

conducted by Yankauer and Schonfeld support a correlation between early 

prenatal care and the number of well child-care visits. Morris et al. 

found an inverse relationship between the number of immunizations received 

in the first 9 months and the number of missed appointments. Morris et 

al. also reported an inverse relationship between the number of 

immunizations received in the first 9 months related to the number of 

pregnancies and number of live births. The initiation of early prenatal 

care and obtaining a postpartum examination were significantly related to 

the child being better immunized. Children were also found to be better 

immunized if other siblings had received at least three doses of DTP and 

if the mother had been immunized against polio. This again supports the 

generalization that there is consistency among maternal and child health

care seeking behavior. 

To summarize the rationale for selection of the specific host 

factors studied in this investigation, the research conducted by Markland 

et al. (1976), Marks et al. (1978), and Riddiough et al. (1981) reported 

sociodemographic variables of lower maternal/paternal age, lower 

maternal/paternal education level, lower socioeconomic status, and larger 

family size, to be significantly associated with failure to receive 



immunizations. Another host factor that influences compliance with 

immunizations is the mother's history of prenatal care. Morris et al. 

(1966) suggests that the relationship between initiation of early prenatal 

care and a better immunized child is consistent with the idea that for 

individual mothers, there appears to be a similar pattern between maternal 

and child health care seeking behavior. Lindstrom (1975) suggests that 

mothers who seek early and/or regular care may also tend to seek 

preventive health care for their children. 

In Martin's et al. (1976) study, children who were better immunized 

accounted for significantly more total visits to physicians including both 

sick and well visits, than nonimmunized children. Morris et al. (1966) 

also reported that the number of immunizations received during the first 

nine months was strongly correlated with the total number of visits made 

for well-child care. Morris infers from his study that the larger the 

proportion of visits made for illness the smaller the number of 

immunizations received. Weeks of gestation, length of hospital stay, and 

neonatal problems were variables also selected for this study as 

indicators of a greater likelihood that children identified as premature 

and/or with history of a neonatal problem may have more frequent visits 

for well and sick child care. 

Environmental Factors 

Environmental factors identify characteristics of the clinic 

setting that influence compliance. McCord (1986, p. 4) perceives factors 

related to the clinic setting as "external to the client, over which the 

client has little or no control." Because of the sense of lack of control 



environmental factors may contribute to client noncompliance. The clinic 

characteristics related to compliance are: 1) the health care setting, 

2) clinic procedures, 3) client/health care provider interaction, 

including source of care. 

Health-care Setting 

Clinic waiting time, visit scheduling by appointment versus walk-

in clinics, and scheduling by appointment with a specific physician are 

all reported to significantly improve compliance with appointment keeping 

(Haynes et al., 1979). The time of day, day of the week, and distance to 

the clinic, according to Haynes et al. (1977), were not important factors 

in appointment keeping. 

A review of the literature by McCord (1986) revealed that 

compliance decreases when patients are scheduled by block appointments and 

when the waiting time is increased. Haynes et al. (1979) reported that 

compliance decreases when there is a long time between the date of the 

referral and the date of the appointment. This was the most important 

finding in terms of the referral process. Haynes et al. (1979) reported 

findings by Feldman where the appointment keeping rate increased from 50% 

to 97% by decreasing the length of time between scheduling and the actual 

appointment from 1 to 2 weeks wait to 1 to 2 days. 

A review of the literature conducted by Oppenheim, Bergman and 

English (1979) with respect to appointment keeping primarily in lower 

socioeconomic, minority, and pediatric populations reported a failure rate 

for appointments ranging from 19% to 52%. The reasons patients fail to 

keep clinic appointments are as follows: 
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1. The greater the interval between time the appointment is scheduled 

and the actual appointment, the greater the likelihood that the 

appointment will be failed. 

2. The more urgent the appointment was considered to be by the 

mother, the more likely it was to be kept. Urgent appointments were found 

to be kept more often than those appointments considered intermediate or 

routine in nature. 

3. The greater the ability of the physician to correctly communicate 

the urgency of the appointment to the client, the greater the number of 

appointments kept. 

4. The more personal care received by having one physician assigned 

to a client, the greater the compliance with appointments. 

Alpert (1964) conducted a study in a children's hospital medical 

center outpatient department in an attempt to define factors that may 

contribute to appointment breaking and to identify characteristics of 

those patients and families who failed appointments. He found a higher 

percentage (29%) of broken appointments among those who reported waiting 

four or more hours compared to 16% broken appointment rate for those who 

did not experience a long waiting time. 

Alpert found in the study group that those who broke appointments 

had inadequate immunizations, were dissatisfied with the medical care, 

and had reasons for seeking medical care that were ill defined. There 

was no difference in the level of immunization between compliers and 

noncompliers, with only 50% in either group having adequate immunization 

levels. 



Morris et al. (1966) found that among 246 medically indigent 

mothers enrolled in a hospital-based well baby clinic, the number of immu

nizations received in the child's first 9 months of life was inversely 

related to the number of missed appointments and was significantly 

correlated with the number of well child visits. It was noted that of the 

246 children studied, only 22.8% had received four immunizations. Martin 

(1969) reported similar findings with respect to number of well child 

visits. Comparing 22 immunized children with 33 nonimmunized children, 

the immunized children accounted for significantly more total visits 

including both sick and well child visits, than the nonimmunized children. 

The most significant difference was found in the greater number of visits 

between 2 and 8 months of age for the immunized children. 

Clinic Procedures 

Although parental compliance plays an important role in the failure 

to have children immunized, studies conducted by Guyer et al (1976) and 

Mi near and Guyer (1979), attribute faulty clinic practices for some of the 

reasons for failure of children to be immunized. Guyer et al. (1976) 

conducted a health department record audit of 2-year olds in two Tennessee 

counties to determine the reason for low measles vaccination levels. The 

results of the audit indicated that various clinic practices were to blame 

for failure to vaccinate against measles. In both counties a significant 

percentage of the unvaccinated children had their measles vaccine deferred 

in order to administer a tuberculin skin test first. These children did 

not return to clinic for the reading of the tuberculin skin test nor did 

they return for the measles vaccine. 



Guyer et al. (1976) suggested that children who are delinquent on 

immunizations and are at risk for not returning to clinic for 

immunizations should not be refused immunizations. The health department 

staff should be flexible in terms of clinic schedule so as to not refuse 

to immunize children, especially high risk children. Children who are 

receiving a tuberculin skin test may be sent away without a measles 

vaccine. This is a clinic policy that should be re-evaluated, taking into 

consideration the risk of exposure to measles versus the theoretical risk 

of possible exacerbation of undiagnosed tuberculosis. The tuberculin skin 

test and measles vaccine can be administered simultaneously according to 

current national and state guidelines (CDC, 1982). 

Another significant finding Guyer et al. (1976) noted is that when 

children received the first three doses of diphtheria-tetanus-pertussis 

(DTP) within the first 6 months of age, as recommended, they were more 

likely to receive their measles vaccine, compared to those children whose 

DTP series was stretched out over a period of greater than 6 months, a 

higher percent remained unvaccinated for measles. The authors believe 

that some local health department staff were not aware of the fact that 

if the child was 18 months of age and behind schedule on immunization, 

that all required immunizations may be given simultaneously, i.e. 

diphtheria-tetanus-pertussis, oral polio vaccine and measles, rubella, 

mumps vaccine. 

Minear and Guyer (1979) conducted a record audit of a federally 

funded neighborhood health center and found similar problems. There was 

lack of clinic staff knowledge and/or reluctance on the part of staff to 



administer DTP, OPV, and MMR simultaneously to a child behind schedule on 

immunizations and considered at high risk for not returning to the clinic 

for subsequent immunizations. 

Martin et al. (1969) conducted a study of 487 white children born 

in a Kentucky county during a one year period of time and found that 

children who had not started their immunizations by four months of age, 

were unlikely to have received any immunizations by 12 months of age. 

In the study conducted by Adjaye (1981) where mothers from two 

London areas were interviewed as to why they had not immunized their 

children against measles, the most frequent reason given by the mothers 

related to health care provider attitudes towards the measles vaccine and 

advice against receiving the vaccine. 

Client/Health-Care Provider Interaction 

The relationship between the client and the health-care provider 

is receiving more attention in recent years. It is one of the few 

variables where the literature consistently reports that the quality of 

the interaction between client and caregiver influences compliance (Haynes 

et al., 1977; Yoos, 1981; 1981; McCord, 1986; Alpert, 1964; Becker et al., 

1972). It is important for nursing, in that it is one of the variables 

that the nurse can influence in terms of compliance. 

The variables influencing this interaction according to McCord 

(1986) are patient satisfaction; communication, caring, taking time to 

listen and answer questions, and seeing the same provider. Health

care providers who are perceived as sensitive to patient needs, caring and 

concerned have a positive effect on patient compliance (McCord, 1986). 
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The ability to communicate to the client what is expected of him or her 

in terms of the medical regimen also strongly influences compliance. 

According to Hulka (1979), compliance was greater than 85% if the patient 

believed she/he knew what was expected, and was satisfied with the care 

received. 

Yoos (1981) stated the importance of the interaction between 

provider and patient depends upon "congruence" and "reciprocity." "Both 

the provider and the patient must have similar interpretations of the 

event and acknowledge that each has certain rights and obligations" (Yoos, 

1981, p. 29). 

Yoos (1984) conducted a study whereby the researcher developed a 

warm, caring relationship with an experimental and control group of 

mothers whose children were being treated in a private pediatrician's 

office for acute otitis media. A chart review group was used as a 

baseline comparison. The warm, caring interaction variable was found to 

make a important difference in compliance with the medical regimen with 

both the experimental and control groups when compared to the chart review 

group. 

A study conducted by McDaniel et al. (1975) comparing immunization 

completion rates for 2-year olds receiving care from private physicians 

found lower completion rates among children who received immunizations 

from both private and public care providers compared to children who 

received all immunizations from the private physician. The researcher 

cites a statewide study that showed higher immune levels for children who 

received their immunizations from the health department only. He 
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suggested the continuity of care provided by either the private physician 

or health department clinic may be an important factor in completing the 

immunizations. 

The association between continuity of care and compliance is sup

ported by Becker et al. (1972) study where he found mothers were more 

likely to comply with medical follow up visits, administer a full course 

of antibiotic therapy to her child, and were able to correctly administer 

the medication if they saw the same physician. Hulka (1979) reports that 

patient compliance is better when there is a primary physician who is 

seeing the patient consistently versus the clinic settings where more than 

one physician is seeing the patient at different visits. 

A study by Alpert (1964) compared patients who did and did not keep 

their clinic appointments. He found that 79% of the group that kept their 

appointments thought they had someone in the clinic they could talk to and 

that the physicians were interested in them, compared with 63% of those 

who did not keep their appointments. A survey conducted by Alpert of 

other clinics and private pediatricians found that a city operated well 

baby clinic that did not have an assigned physician had a 44% broken 

appointment rate. This is in comparison to a family health clinic where 

families are followed by one physician and the broken appointment rate was 

less than 1%. Alpert (1964) reported there was some evidence to suggest 

in his study that those who did not keep their appointments appeared to 

be more dissatisfied with the care and the doctors than the group who kept 

their appointments. He documented a study by Hansen noting an association 

between broken appointments and being seen by many physicians, which 
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suggests the interpersonal relationship between client and physician can 

effect a patient's appointment keeping behavior. 

Marks et al. (1979) study reports that children living in urban 

areas who received most or all of their immunizations from a private 

physician were more likely to be adequately immunized compared to children 

who attended public clinics; however, for children living in rural areas 

there was no difference in completion rates. 

A study reported by Hogue (1979) also found the variable of con

tinuity of care to be significant. He found the broken appointment rates 

of diabetic patients cared for by physicians was 26%, compared to 16% for 

patients cared for by nurses. In this study, the patient saw the same 

nurse at each clinic visit, whereas patients followed by medical staff 

were seen by house staff that were rotated into the clinic, therefore a 

different physician each visit. Hogue noted that the nurses took more 

time with the patient in terms of education and social problems and were 

more likely to refer patients for visiting nurse service than physicians. 

Hogue (1979) reported on another study supporting that patients who 

received their care from nurses "had less disability, fewer symptoms, 

fewer broken appointments, fewer criticisms of care and less use of other 

medical services" compared to those cared for by physicians. The broken 

appointment rate was 10.1% in the control group and 5.4% for those treated 

by nurses. The difference was attributed to a more caring attitude 

provided by the nurse compared to the more "technical-diagnostic" type of 

care by the physician. 
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The value of public health nursing in promoting compliance was 

found to be significant in a study reported by Hogue (1979). Public 

health nurses monitored 220 clients on anti-hypertensive medical regimens. 

In the experimental group, 80% had good blood pressure control after 2 

years of follow up by public health nurses. Two years after the public 

health nursing visits stopped, only 29% still had good control of blood 

pressure. 

In summary, the compliance research has shown that environmental 

factors influence compliance with appointment keeping and follow through 

with medical regimen. A variable that appears to influence immunization 

completion rates is the use of more than one source of medi-cal care for 

immunization services. The immunization completion rate was found to be 

less when the care was received at both a public and private health care 

facility versus all care received at the same provider. An environmental 

variable that was associated with receiving more immuniza-tions, was the 

total number of visits made for well child care. The environmental 

variables selected for this study are: 1) source of medical care to 

determine if receiving all immunizations at the health department versus 

receiving immunizations at both a public health department and private 

provider influence immunization compliance, and 2) the proportion of 

visits made for immunizations versus other visits to determine if more 

total visits influences immunization compliance. 

Summary 

This chapter presents a review of the literature that described the 

epidemiological factors of host and environment that were related to com



pliance with immunizations. Host factors that have been studied in rela

tionship to immunization compliance include: 1) income, 2) length of 

hospital stay, 3) maternal age, 4) history of prenatal care, 5) number of 

children living in the home, and 6.) race. Interrelationships among weeks 

of gestation, neonatal problems, and immunization compliance were not 

known to be studied. The environmental factors that have been studied in 

relationship to immunization compliance are: 1) the health care setting 

including the total number of visits made for well and sick child care, 

2) clinic procedures, and 3) the client/health care provider interaction 

in relationship to source of medical care and the continuity of care that 

is provided. 
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CHAPTER 3 

METHODOLOGY 

A descriptive correlational design was used to investigate the re

lationships among host factors, environmental factors and immunization 

compliance in two year old children. This chapter describes the setting, 

the sample, data collection instrument, methods of data collection, pro

tection of human subjects, data analysis strategies in relationship to the 

five research questions under investigation, and limitations of the study. 

The Setting 

This study employed secondary data that was collected from one of 

six district offices in a public health department in the Southwest. In 

this location, well baby clinic services are provided to children up to 

two years of age. There is no charge for services. Children are sche

duled by appointment and are seen by either a physician or nurse prac

titioner at 2, 4, 9, and 15 months of age, and by a public health nurse 

or licensed practical nurse at 6, 12, and 18 months of age. It is the 

policy of this health department that children must have a physical exam 

prior to receiving the first dose of vaccine. Children who are eligible 

for the medically indigent health care program under the state health 

department are referred by the county health department to an indigent 

care provider. Therefore, the children who attend well baby clinic are 

primarily from low income families who do not qualify for government 

medical assistance, and cannot afford private health care. This group 
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has been labeled as the "notch group," and is considered at high risk for 

not receiving adequate health care. 

In 1987, a record audit was conducted by the county health depart

ment immunization program staff. A total of 4,069 immunization records 

were audited. Records were comprised of children age 2 months to 2 years 

who were enrolled in the well baby clinics, at six district offices in the 

county. With a basic series of immunizations defined as four doses of 

diphtheria-tetanus-pertussis (DTP), three or four oral polio vaccine 

(OPV), and one measles, mumps, rubella (MMR), only 49.5% of the children 

had completed the series and 76% of the children received the first immu

nization by 3 months of age. By 7 months of age, only 41% had received 

a series of 3 doses of DTP and 3 doses of OPV. However, by 12 months of 

age, 67% had received a series of 3 doses of DTP and 3 doses of OPV. The 

percentage then dropped to 49.5% for those who completed the basic series 

by 24 months of age (Pima County Health Department, 1987-1988). 

The Sample 

A sample of 306 well baby clinic records was obtained from one of 

the district offices in a county health department. The sample consisted 

of all available records of children born in 1984, enrolled in well baby 

clinic at this particular clinic location. 

Data Collection Instrument 

A demographic data collection tool was developed by the investi

gator to collect the variables needed and to determine the level of com-

liance or noncompliance for two year old children (Appendix A). Host 
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factors were measured by collecting the following variables: 1) income, 

2) length of hospital stay, 3) maternal age, 4) month prenatal care began, 

5) neonatal problems, 6) number of children living in the home, 7) race, 

8) weeks of gestation. Environmental factors were measured by collecting 

the following variables: 1) source of medical care, 2) the proportion of 

total immunization visits to total visits, 3) the proportion of other 

visits to total visits. The level of immunization compliance was measured 

by collecting the following variables: 1) date each dose of vaccine was 

received, 2) age-appropriateness for DTP-1, DTP-2, DTP-3, DTP-4, and MMR. 

Method of Data Collection 

Permission for data collection was obtained from the Assistant 

Medical Director and the Director of Nursing of the county health depart

ment. Data for this study were collected by conducting a retrospective 

record review of 306 medical records at the district county health depart

ment office. Medical records are filed in alphabetical order by the 

child's last name. Each file is coded by year of birth. Medical records 

coded with the birth year 1984, were selected for review, total-ling 306. 

To measure the investigator's accuracy and consistency in recording 

data, the following method of intra-rater reliability was used: The inves

tigator selected every 30th record and recorded the data a second time for 

comparison. Percent agreement was computed and no errors were found. 

Protection of Human Subjects 

The proposal was reviewed and approved by the Human Subjects 

Committee at the University of Arizona College of Nursing. The medical 



record number was coded to insure confidentiality in the collection of 

data. The codes were kept separate from the data. The data were 

destroyed upon completion and final approval of the thesis. 

Analysis of the Data 

The data in this study was analyzed using descriptive statistics. 

Frequency distributions including means and standard deviations for 

continuous variables and modes for categorical variables were computed to 

describe characteristics of the total sample population. 

Descriptive analysis was conducted for the children in the study 

who were defined as incomplete. From this study, the outcome could not 

be determined as to whether this group of children completed the basic 

series of immunizations by 24 months of age, and since they did not meet 

the definition for compliant or noncompliant they were dropped from fur

ther analysis. To address research questions 1 through 5 the analysis 

was done only on the two groups that met the definition of compliant or 

noncompliant. 

It should be noted that in addition to the original operational 

definition for compliant and noncompliant group, six new compliance 

variables were operationally defined in order to determine age-appro

priateness for each immunization. Operational definitions for the 

following dichotomous dependent variables are: 

1) Compliant and noncompliant group -- This variable measured 

compliance as DTP-4, OPV-4 and MMR received by 24 months of age, noncom

pliance was measured as OPV-4 and MMR received after 24 months of age. 
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2) Age-appropriate immunizations -- This variable measured 

compliance if all doses were received at the appropriate age, i.e. 3, 5, 

7, 18, and 24 months of age. 

3) DTP-1 -- This variable measured compliance if the immunization 

was received by three months of age. 

4) DTP-2 -- This variable measured compliance if the immunization 

was received by five months of age. 

5) DTP-3 -- This variable measured compliance if the immunization 

was received by seven months of age. 

6) DTP-4 -- This variable measured compliance if the immunization 

was received by 24 months of age. 

7) MMR -- This variable measured compliance if the immunization 

was received by 18 months of age. 

To address research questions 1 and 2 cross tabulations and chi-

square analysis was calculated for the compliant and noncompliant groups 

to determine if a significant relationship existed among the following 

variables: 1) neonatal problems, 2) race, and 3) source of medical care. 

In this study, Chi-square analysis is used as a test of association for 

nominal data, and as a first step in more complex analysis. Further 

analysis consisted of a correlation matrix in order to describe the 

strength of the relationship between host and environmental variables and 

the two groups. According to Nunnally (1978) in cases where one or both 

of the variables are not continuous, a special version of product-moment 

correlation can be used. When correlating two dichotomous variables the 

coefficient is called phi. Using the phi coefficient the following inde



pendent dichotomous variables were correlated with the dependent (compli

ance) dichotomous variables: 1) neonatal problems, 2) race, 3) source of 

medical care. When correlating a dichotomous variable with a continuous 

variable the coefficient is called point-biserial (Nunnally, 1978). Using 

the point-biserial coefficient the following continuous variables were 

correlated with the dependent dichotomous variables: 1) income, 2) length 

of hospital stay, 3) maternal age, 4) month prenatal care began, 5) number 

of children, 6) weeks of gestation, 7) the proportion of immunization 

visits to total visits, 8) the proportion of other visits to total visits. 

Research questions 3 and 4 were addressed using t-test analysis. 

This test analyzes the differences between the means of two groups (Brink 

and Wood, 1983). In this study host and environmental variables were 

analyzed to determine if there were differences between the compliant and 

noncompliant groups. The following variables were studied: 1) income, 

2) length of hospital stay, 3) maternal age, 4) month prenatal care began, 

5) number of children, 6) weeks of gestation, 7) proportion of immuniza

tion visits, versus proportion of other visits. 

Question 5 was analyzed in four parts, using both a correlation 

matrix and multiple linear regression stepwise analysis. To address 

question 5(a) as to what is the inter-relationship among host, environment 

and compliance variables, a correlation matrix was used in which the 

compliant and noncompliant group variables were controlled. The correla

tion matrix is designed to calculate the direction and magnitude of a 

correlation (Polit and Hungler, 1978). Using Nunnally's (1978) version 

of the product moment correlation the phi coefficient was used when 
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correlating two dichotomous variables and point-biserial coefficient was 

used when correlating a dichotomous variable with a continuous variable. 

According to Pol it and Hungler (1978) multiple regression analysis 

is used to predict the value of two or more independent variables on a 

dependent variable. To address question 5(b), (c), and (d) multiple 

regression analysis was calculated comparing: b) the simultaneous effect 

of the host (independent) variables on each of the seven compliance 

(dependent) variables, c) the simultaneous effect of the environmental 

(independent) variable on each of the seven compliance (dependent) 

variables, and d) the simultaneous effect of host and environmental 

variables on each of the seven compliance variables. 

Limitations 

1. From the total sample size of 306 records, 139 (45.9%) were 

incompletely immunized. This limited the type of analysis that could be 

performed on this group because these children did not meet the definition 

for the compliant or noncompliant group variable. This study did not 

attempt to investigate further whether these children did in fact receive 

the complete series by two years of age. Since immunization status is 

unknown, they could not be analyzed for purposes of answering the research 

questions in this study. 

2. Initially the study proposal included an analysis of Client/-

Healthcare provider interaction to measure continuity of care. The 

investigator was unable to use this variable because the physicians and 

nurse practitioners are scheduled randomly in the well baby clinic. 
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CHAPTER 4 

PRESENTATION AND ANALYSIS OF THE DATA 

This chapter presents and analyzes the data collected for this 

study. Characteristics of the sample are presented first. Descriptive 

analysis of the results of the immunization survey and percentage of 

children that received immunizations by the appropriate age is presented. 

From this analysis, the children were categorized into four groups: 1) 

compliant, 2) noncompliant, 3) incomplete/active, and 4) incomplete/inac

tive. Descriptive analysis is presented for the group defined as incom

plete. This group was not included in further analysis. To address 

research questions one through five the host variables and environmental 

variables were analyzed by compliant and noncompliant groups. The 

research questions are addressed by describing the type of data analysis 

that was used, the rationale for using that particular strategy and the 

results of the analysis. 

Characteristics of the Sample 

The sample for this study consisted of secondary data from a well 

baby clinic location in a county health department. The sample consisted 

of 306 well baby clinic, medical records. Records are filed according to 

an active or inactive status. Children in the inactive file are closed 

from service if there has been no contact with the child in the last 90 

days and no response to an overdue notice. All well baby clinic records 

of children born in 1984 in the active and inactive file were reviewed. 



There were 148 records in the active file and 158 records in the inactive 

(closed) file. 

Age of the mothers ranged from 14 to 42 years, with a mean age of 

25, a standard deviation of 5.4 and a normal distribution. The ages of 

the mothers were grouped into 5 age categories to reflect a frequency 

distribution of age, as presented in Table 2. 

Table 3 represents the race and income of the sample. This study 

used the same categories for race as were used in the medical record. The 

majority of subjects were of Spanish origin: 205 subjects (67%) reported 

their ethnic origin was Spanish; 72 (24%) were white; 15 (5%) were black 

and 13 (4%) were reported as other. In terms of income, the range was 0 

to 20,000, the mean income being 7,344, the median 7,388 and the standard 

deviation of 4,578. The income frequency distribution indicates that 26% 

of the families earn less than 5,000 dollars annually, and that 92% of the 

families earn 12,000 dollars or less a year. 

The number of children living at home ranged from 0 to 9, with a 

mean of 2, and a standard deviation of 1.4 as presented in Table 4. 

Families with 1 or 2 children living at home represented the largest 

proportion (64%) followed by 21% reporting 3 children living at home. 

Three records reported 0 children living at home. This is difficult to 

interpret. However, it appears that the study child was not counted at 

the time the initial history was taken. This accounted for 1% of the 

population. 
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Table 2. Characteristics of mothers by age (N = 303). 

Age in Years Number of Subjects Frequency 
(Percent) 

14 - 19 49 16.2 

20 - 25 131 43.2 

26 - 30 76 25.2 

31 - 35 37 12.2 

36 - 42 10 3.2 

Total 303 100 

Range 14 - 42 
Mean age = 25 
SD 5.4 
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Table 3. Race and income status of families enrolled in well baby 
clinic. 

Ethnic Origin Number of Subjects Frequency 
(Percent) 

White 72 24 

Spanish 205 67 

Black 15 5 

Other 14 4 

Total 306 100 

Income Number of Subjects Frequency 
(Percent) 

0 - 4,800 20 26 

4,900 - 8,000 23 30 

8,100 - 12,000 27 36 

13,000 - 20,000 6 8 

Range 0 - 20,000 
Mean income = 7.344 
SD = 4,578 
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Table 4. Number of children living at home by frequency and percent (N 
=300). 

Number of Children Frequency Percent 

0 3 1 

1 97 32 

2 98 33 

3 65 21 

4 14 5 

5 12 . 4 

6 9 3 

9 2 1 

Total 300 100 



Weeks of gestation ranged from 26 to 44 weeks, with a mean of 40, 

a median of 40, and a standard deviation of 2.3. Weeks of gestation were 

grouped into pre-term infants (26-37 weeks), full term infants (38 - 41 

weeks), and post term infants (42 - 44 weeks). Table 5 shows a frequency 

distribution of weeks of gestation that indicates there is not a normal 

distribution, with the majority of the children born (75%) between 38 and 

41 weeks. 

Table 6 represents neonatal problems and a breakdown of neonatal 

problems into four groups: jaundice, respiratory, feeding and other. 

There was a total of 71 (23%) children with a reported neonatal problem. 

As indicated in Table 6, the most frequently reported problem was jaundice 

(54%) followed by respiratory problems (21%). Feeding problems occurred 

in 13% of the study children with neonatal problems and other problems 

accounted for 12% of the total. The types of problems that were reported 

as other included: cleft palate, dislocated hip, RH factor, intra cranial 

hemorrhage, heart murmur, and methadone withdrawal. 

In reviewing the medical records, it was noted that although a neo

natal problem was reported, it appeared that the length of hospital stay 
* 

was frequently only 24 to 48 hours. In an attempt to identify those chil

dren with more serious neonatal problems, length of hospital stay was 

obtained as a measure of the seriousness of the neonatal problem. The 

reported length of hospital stay, represented in Table 7, is grouped into 

four categories to reflect a frequency distribution of the length of 
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Table 5. Pre-term, full-term, post-term infants by frequency and percent 
(N = 306). 

Weeks of Gestation Number of Subjects Frequency 
(Percent) 

Pre-term (26-37 weeks) 22 7 

Full-term (38-41 weeks) 232 76 

Post-term (42-44 weeks) 52 17 

Ranges 26 - 44 weeks 
Mean = 40 
SD = 2.3 
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Table 6. Neonatal problems (jaundice, respiratory, feeding, other) by 
frequency and percent (N = 302). 

Neonatal Problem Frequency Percent 

Jaundice 50 54 

Respiratory 20 21 

Feeding 12 13 

Other 11 12 
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Table 7. Length of hospital stay by frequency and percent (N = 296). 

Number of Hospital Days Number of Subjects Frequency 
(Percent) 

0 - 3  d a y s  227 77 

4 - 1 4  d a y s  62 21 

15 - 35 days 5 2 

36 + days 2 6 

Total 296 100 
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hospital stay. The distribution is heavily skewed towards the right with 

77% of the subjects staying 3 days or less. 

The month in which prenatal care began ranged from the first 

through the ninth month, with 10 mothers reporting they received no pre

natal care. The mean month being 3, the median was 3, with a standard 

deviation of 1.8. Sixty-three percent of the mothers initiated prenatal 

care within the first three months. Table 8 represents the month prenatal 

care began by frequency and percent. 

The source of medical care describes where the child received immu

nizations. Table 9 shows the frequency distribution and percentage for 

children who received immunizations at the well baby clinic (Group 1), 

and children who received immunizations by private providers and at the 

well baby clinic (Group 2). More children (52%) received immunizations 

by both private and public providers, compared with 48% of the children 

who received all immunizations through the well baby clinic. 

Analysis of Data 

The distribution of children within each of the four compliance 

groups consisted of 113 (37%) in the compliant group, 54 (18%) in the 

noncompliant group, 15 (5%) in the incomplete/active group and 124 (40%) 

in the incomplete/inactive group (Table 10). Children who had completed 

the basic series by two years of age comprised 37% of the total popula

tion. This is the group defined as compliant. Children who completed 

the basic series after 2 years of age comprised 18% of the total 

population. This group by definition is noncompli.ant. Children with 3 
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Table 8. Month prenatal care began by frequency and percent (N = 294). 

Month Prenatal 
Care Began 

Number of Subjects Frequency 
(Percent) 

No care received 10 3 

1 31 11 

2 79 27 

3 74 25 

4 39 13 

5 22 8 

6 23 8 

7 6 2 

8 7 2 

9 3 1 

Total 294 100 

Mean 3 
SD = 1.8 
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Table 9. Source of medical care by frequency and percent (N = 306). 

Month of Medical Care Number of Subjects Frequency 
(Percent) 

County Health 
Department 
(Group 1) 146 48 

County Health 
Department and 
Private Provider 
(Group 2) 160 52 

Total 306 100 



74 

Table 10. Two year old children grouped by compliant, noncompliant, 
incomplete/active, incomplete/active (N = 306). 

Group Number of Subjects Frequency 
(Percent) 

Compliant 113 37 

Noncompliant 54 18 

Incomplete/active 15 5 

Incomplete/i nacti ve 124 40 

Total 306 100 
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Table 11. Percentage of two year olds immunized at the appropriate age by 
antigen and dose (N range = 93 - 244). 

Antigen/ Age Number of Frequency 
Dose Appropriate Subjects (Percent) 

DTP-1 3 months 224 73 
OPV-1 

DTP-2 5 months 151 49 
OPV-2 

DTP-3 7 months 93 30 
OPV-3 

DTP-4 24 months 113 37 
OPV-4 

MMR 18 months 168 55 
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doses or less of DTP/OPV were considered incomplete. This group comprised 

45% (N = 139) of the total population. 

Table 11 shows the percentage of children immunized by the appro

priate age for each of the 4 doses of DTP/OPV and single dose MMR. 

Seventy-three percent of the children received the first dose of OTP and 

OPV by 3 months of age, 49% received the second dose by 5 months of age, 

30% received the third dose by 7 months of age, and 37% received the 

fourth dose of DTP and OPV by 24 months of age. There were 168 (55%) 

children who received the MMR vaccine by 18 months of age. However, as 

shown in Table 11, the total number of children who received both an MMR 

and the fourth dose of DTP/OPV by 24 months of age was only 113 (37%). 

Figure 1 represents the frequency distribution and percentage of 

children age-appropriately immunized using standard age markers of 3, 7, 

12, and 24 months. Seventy-three percent of the children started immu

nizations on time, as shown in Table 11. The percentage drips to 30% for 

those who received 3 doses of DTP/OPV by 7 months of age and then in

creases to 60% by 12 months of age. At 24 months of age, only 37% had 

completed the basic series, representing a 23% difference in compliance 

between 12 and 24 months of age. 

The incomplete group is defined as children with three doses or 

less of DTP/OPV. The group comprised 45% of the total population. There 

were 124 children in the inactive file and 15 in the active file, for a 

total of 139 (45%) incomplete records. From this total, there were 48 

(35%) children who needed only one more dose of DTP/OPV to be complete. 
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3 7 12 24 
MONTHS 

Percentage of two year olds age appropriately immunized by 3, 
7, 12, and 24 months. 



In the active file 12 of 15 children needed one more dose of 

DTP/OPV and in the inactive file 36 of 124 needed one more dose of DTP/OPV 

to be complete. 

At the time of the record review, the investigator was able to 

determine from the progress notes, the reason for record closure. The 

records of children in the inactive file were closed to service for the 

following reasons: 1) eligible for the state medical indigent program, 

2) receiving medical care from private provider, 3) moved out of the 

county, 4) lost to follow up. The majority 84 (68%) were lost to follow 

up. Using the 4 categories listed above, Table 12 shows a cross-tabulation 

comparing the compliant, noncompliant and incompletely immunized children 

in the inactive file. Four (3.1%) of the children were compliant, 1 child 

was noncompliant and 124 (96%) were incompletely immunized. Of those 

children who were incompletely immunized, 24 (19.4%) were eligible for 

medical care under the state indigent health care plan, 9 (7.3%) were 
» 

being followed by a private physician, 84 (67.7%) were lost to follow up, 

and 7 (5.6%) had moved out of the county. Using Chi-square analysis, there 

was no significant differences among the groups with respect to the reason 

for record closure (x2 = 6.1 df = 6 p = n.s.). 

Research Question 1: Is there a significant relationship between 

certain host factors and compliance with the recommended immunization 

schedule? Chi-square analysis was used as a test of association between 

the compliant and the noncompliant groups with the following host vari

ables: 1) neonatal problems, and 2) race. Based on Chi-square analysis 
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Table 12. Inactive File: Compliant, noncompliant and incomplete children 
grouped by reason for record closure (N = 129). 

State medical Private Lost to 
Group indigent program provider follow UP Moved 

N % N % N % N % 

Compli ant 4 3 

Noncompliant 1 1 

Incomplete 24 19 9 7 84 65 7 5 

Total 25 20 9 7 88 68 7 5 

x2 = 6.05 df = 6 p = n.s. 
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there was no statistically significant association between neonatal pro

blems and compliance (x2 = .092 df=l p = n.s.) as shown in Table 13. 

The variable neonatal problem was also analyzed by selecting chil

dren with a neonatal problem and if the length of hospital stay was 

greater than three days. Using Chi-square analysis, there was no statis

tically significant relationship between compliant and noncompliant groups 

and serious neonatal problems (see Table 14). 

Using the Chi-square analysis, there was no statistically signi

ficant association between race and compliance as shown in Table 15. 

Further analysis was conducted using a product moment correlation 

matrix to determine the strength of the relationships between host vari

ables and compliance variables. 

The phi coefficient (Nunnally, 1978) was used when correlating two 

dichotomous variables, and point-biserial coefficient was used when 

measuring a dichotomous variable with a continuous variable. Table 16 

reflects the correlation matrix analysis using dichotomous, and continuous 

host variables and the compliance variables which are also dichotomous 

variables. The statistical significance level was set at p < .05. 

Noncompliance was inversely related to income (r=-.29 p=.007), 

and positively correlated with length of hospital stay (r=.14 p=.04), 

that is, noncompliant children are more likely to be from lower income 

families and have a longer length of hospital stay than compliant chil

dren. Maternal age, month prenatal care began, neonatal problems, number 
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Table 13. Compliant and noncompliant groups by neonatal problem (N = 
165). 

Group 
Neonatal problem 

N % 
No neonatal 

N 
problem 

% 

Compliant 25 15 87 53 

Noncompliant 10 6 43 26 

Total 35 21 130 79 

x2 = .092 df = 1 p = n.s. 
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Table 14. Neonatal problems and length of hospital stay greater than 3 
days by compliant, noncompliant groups (Health Department Group 
only N = 163). 

Neonatal problem/ Compliant Noncompliant 
Hospital stay > 3 days N % N % 

No 73 45 33 30 

Yes 39 24 18 11 

Total 112 69 51 31 

x2 = .0034 p = n.s. 
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Table 15. Compliant and noncompliant groups by race (N = 167). 

Race 
Compliant 

N Percent 
Noncompliant 

N Percent 

White 20 12 11 7 

Spanish 81 48 41 25 

B1 ack 6 3.5 2 1 

Indian 1 1 0 0 

Other 5 3 0 0 

x2 = 3.294 df = 4 p = n.s. 
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Table 16. Product moment correlation matrix between host factors and 
dependent variables of compliance (N = range 70-167). 

Dependent 
Variables Income 

N=70 

Length of 
Hospital Stay 

N=163 

Maternal 
age 
N=166 

Neonatal 
problems 
N=163 

NO; Of 
children 
N=165 

Race 
N=167 

Non-
compliance -.29* .14* -.10 .004 .23 .04 

Age-
appropriate 
immunizations .24* .03 .21* .12 -.15* -.13* 

DTP-1 .13 -.18* .07 .08 -.13* .04 

DTP-2 .09 -.08 .09 .20* -.15* -.09 

DTP-3 .09 -.06 .16* .05 -.15* .05 

DTP-4 .31* -.14* .08 .004 -.22* -.0003 

MMR .13 .06 .10 .05 -.21* .06 

* p < .05 



of children, weeks of gestation and race were not found to be signifi

cantly related to noncompliance. 

The dependent variable, age-appropriateness was found to have a 

significant relationship with income (r=.24 p=.02) and maternal age 

(r=.21 p=.003), with higher income and higher maternal age correlating 

with children who are age-appropriately immunized. The variable of race 

(r=-.13 p=.05) was inversely related, indicating that children of Spanish 

origin were less likely to be age appropriately immunized than children 

of all other races. There was also an inverse relationship to number of 

children living at home (r=-.15 p=.03), showing a weak association with 

fewer children living in the home and age-appropriate immunizations. 

Length of hospital stay, month prenatal care began, and weeks of gestation 

were not statistically significant. 

For DTP-1, which is operationalyzed to measure compliance if the 

first dose of DTP/OPV is received by three months of age, was inversely 

related to number of children living at home (r=-.13 p=.04) and length 

of hospital stay (r=-.18 p=.01). Therefore, fewer children and fewer 

hospital days were associated with age-appropriate compliance with DTP-1. 

The remaining six host variables were not found to be statistically 

significant. 

The variable DTP-2 showed a positive correlation with neonatal 

problems (r=.20 p=.005) and a negative correlation with number of children 

(r=-.15 p=.03). Therefore the presence of neonatal problems was related 

to age-appropriate compliance with DTP-2 as was fewer children living at 



home. The remaining six host variables were not found to be statistically 

significant. 

DTP-3 was positively related to maternal age (r=.16 p=.02) and 

negatively related to number of children living at home (r=-.15 p=.03). 

Therefore, higher maternal age and fewer children were associated with 

age-appropriate compliance with DTP-3. There was no significant 

correlation between DTP-3 and the remaining host variables. 

DTP-4 was found to be positively correlated with income (r=.31 

p=.005), that is higher income was associated with age-appropriate 

compliance for DTP-4. A negative correlation with length of hospital stay 

(r=-.14 p=.04) and number of children living at home (r=-.22 p=.002) 

suggests that fewer hospital days and fewer children are associated with 

age-appropriate compliance with DTP-4. The remaining five variables were 

not significantly related to the DTP-4 variable. 

The final dependent compliance variable, MMR was inversely related 

to number of children (r=-.21 p=.004) indicating once again that fewer 

children living at home is associated with age-appropriate compliance, 

this time with MMR vaccine. The seven other host variables were not 

significantly related to the MMR variable. 

Overall, the host variable of number of host children living at 

home was found to be significantly related with six of the seven dependent 

compliance variables, with DTP-4 and MMR having the strongest relationship 

to number of children. Income was found to have the strongest relation

ship to the age-appropriate compliance variable DTP-4 (r=.31 p=.005) and 



to the noncompliance variable (r=-.29 p=.007). This indicates that 

higher income is associated with age-appropriate compliance for the final 

dose of DTP by 24 months of age and that lower income is related to 

noncompliance defined as not receiving DTP-4 by 24 months of age. 

Research Question 2: Is there a significant relationship between 

certain environmental factors and compliance with the recommended immuni

zation schedule? Chi-square analysis was used as a test of association 

between the compliant and noncompliant groups with the environmental 

variable: 1) source of medical care. Initially, source of medical care 

was analyzed with all four compliance groups. The Chi-square was statis

tically significant (x2 = 9.97 df = 3 p = .018) with the group who 

received all immunizations at the county health department (6%) having a 

lower percentage of noncompliance than would be expected, and the group 

who received care at both the county health department and at a private 

provider (12%) having a higher percentage of noncompliance than would be 

expected (Table 17). When the actual and expected percentage of children 

in the inactive/incomplete group was calculated, there was a higher 

percentage of children in the health department group that were inactive 

and incomplete than was expected and may account for the statistical 

significance. When Chi-square analysis was calculated for the compliant 

and noncompliant groups there was not a statistically significant 

association as reflected in Table 18. Although not statistically 

significant, the actual percentage of compliance was higher than expected 

for the group who received all immunizations at the health department. 
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Table 17. Compliant, noncompliant, incomplete/active, incomplete/active 
groups by source of medical care (N = 306). 

Incomplete Incomplete 
Source of Complaint Noncompliant Active Inactive 
Medical Care N % N % N % N % 

County health 
department 52 17 17 6 10 3 67 22 

County health 
department and 
Private care 61 20 37 12 5 2 57 19 

Total 113 37 54 17 15 5 124 41 

x2 = 9.977 df = 3 p = .018 
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Table 18. Compliant and noncompliant groups by source of medical care (N 
= 167). 

Source of 
medical care N 

Compliant 
Percent 

Noncompliant 
N Percent 

County health 
department 52 31 17 10 

County health 
department and 
Private care 61 37 37 22 

Total 113 68 54 32 

x2 = 2.613 df = 1 p = n .s. 



Product moment correlation analysis was used to measure the 

strength of the relationships among the environmental variables of: 1) 

source of medical care, and 2) the proportion of immunization visits to 

total visits, and 3) the proportion of other visits to total visits with 

the dependent compliance variables. The point-biserial coefficient 

(Nunnally, 1978) was used to correlate the continuous environmental vari

ables with the dichotomous compliance variables. The statistical signi

ficance level was set at p < .05. Table 19 reflects this analysis. 

Noncompliance was inversely related to immunization visits (r=-.43 

p<.001) and positively related to other visits (r=.21 p=.003) therefore 

fewer immunization visits and more other visits were associated with 

noncompliance. Noncompliance was associated with source of medical care 

(r=.14 p=.04), that is, noncompliant children were more likely to receive 

immunizations at both the public health department and a private provider 

than compliant children. 

Age-appropriate immunizations was moderately correlated with 

immunization visits (r=.47 pc.OOl) and inversely related to other visits. 

This would be expected in that more immunization visits and fewer other 

visits are associated with children age-appropriately immunized. Age-

appropriate immunizations was inversely related to source of medical care 

(r=-.20 p=.005), therefore age-appropriate immunizations were more likely 

among those who received all immunizations at the health department rather 

than from both a public and private provider. 



91 

Table 19. Product moment correlational matrix between environmental 
variables and dependent variables of noncompliance (N = 167). 

Source of 
Immunization Other Medical Care 

Dependent Variables visits visits (Health Dept. Group) 

Noncompliance -.43* .21* .14** 

Age-appropriate .47* -.26* -.20** 

DTP-1 .42* -.08 -.03 

DTP-2 .55* -.11 -.04 

DTP-3 .48* -.15 -.10 

DTP-4 .45* -.22** -.12 

MMR .31* -.29* -.27* 

** p < .05 
* p < .001 
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DTP-1 was positively correlated with immunization visits (r=.42 

pc.OOl) indicating more visits made for immunizations was associated with 

age-appropriate compliance with DTP-1. There was not a significant asso

ciation with other visits or source of medical care and DTP-1. 

DTP-2 was found to have the strongest relationship with immuniza

tion visits (r=.55 pc.OOl), that is, more immunization visits was associ

ated with age-appropriate compliance with DTP-2. No significant relation

ship was found with other visits or source of medical care and DTP-2. 

DTP-3 was found to have a moderately strong relationship with 

immunization visits (r=.48 p<.001) again suggesting more immunization 

visits is related to age-appropriate compliance with DTP-3. Other visits 

and source of medical care were not found to be statistically significant. 

DTP-4 was positively related to immunization visits (r=.45 p<.001) 

and inversely related to other visits (r=-.22 p=.003), that is, more 

immunization visits and fewer other visits are associated with age-

appropriate compliance with DTP-4. Source of medical care was not found 

to be significantly related to DTP-4. 

MMR was. positively related to immunization visits (r=.48 pc.OOl) 

and inversely related to other visits (r=-.29 pc.OOl) therefore more 

immunization visits and fewer other visits are associated with age-

appropriate compliance with MMR. Source of medical care was inversely 

related (r=-.27 pc.OOl) indicating that age-appropriateness for MMR was 

more likely for children who received all immunizations at the health 



department rather than if they received immunizations at both a public 

and private provider. 

Research questions 3 and 4 were analyzed using a t-test for 

purposes of determining if there were significant differences between the 

compliant and noncompliant groups. The t-test analyzes the differences 

between the means of two groups using variables that can be measured on 

an interval scale (Brink and Wood, 1983). 

Research Question 3: Are there significant differences between the 

compliant and noncompliant groups for the following host factors: a) 

income, b) length of hospital stay, c) maternal age, d) month prenatal 

care began, e) number of children living at home, f) weeks of gestation. 

Statistically significant differences were found between the corn-

compliant and noncompliant groups for the number of children living at 

home (t value = -3.02 p<.01). The compliant group was found to have fewer 

children living at home than the noncompliant group. Income was statis

tically significant with a mean of 8975 + 744 standard error for the 

complaint group, compared to a mean of 6325 + 738 standard error for the 

noncompliant group (t value = 2.53 p<.05). There was no statistically 

significant difference between the compliant and noncompliant groups for 

the variables of maternal age (t value = 1.29 p n.s.), month prenatal care 

began (t value = 1.27 p n.s.), length of hospital stay (t value = 0.25 p 

n.s.), and weeks of gestation (t value = 0.25 p n.s.) (Table 20). 

Research Question 4: Is there a significant difference between the 

compliant and noncompliant group for the environmental factor of the 
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Table 20. Host variables: Significant differences between compliant and 
noncompliant groups for host variables. 

Compli ant Noncompliant 
Standard _ Standard 

Host Variables X Error X Error t-value 

Number of children 
living at home 
(N = 165) 1-9 ± .1 2.5 ± .2 -3.02 * 

Income (dollars) 
(N = 70) 8975 ± 744 6325 ± 738 2.53 ** 

Length of hospital 
stay (N = 162) 3.5 ± .4 7.2 ± 3.3 -1.23 (NS) 

Maternal age (years) 
(N = 166) 25.4 ± .5 24.2 ± .8 1.29 (NS) 

Month prenatal care 
began (N = 161) 2.9 ± .1 2.5 ± .3 -1.27 (NS) 

Weeks of gestation 
(N = 163) 39.8 ± .2 39.7 + .3 .25 (NS) 

** p < .05 
* p < .01 
NS = Non Significant 
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proportion of total immunization visits to total visits and the proportion 

of other visits to total visits. These variable was found to be statis

tically significant (t value = 2.94 p<.01) with the noncompliant group 

having more other visits to the health department and fewer immunization 

visits than the compliant group. Table 21 reflects this analysis. 

Research Question 5: What is the inter-relationship among host and 

environmental factors and compliance? 

a) When compliance is controlled, what is the strength of the 

relationship between host variables and environmental variables? 

b) What host variables best predict compliance with immunizations? 

c) What environmental variables best predict compliance with 

immunizations? 

d) What combination of host and environmental variables best 

predicts compliance? 

The phi coefficient and bi-point serial coefficient were used to 

explore the degree to which the host and environmental variables are 

related to each other when compliance is controlled. 

Table 22 reflects the correlation matrix analysis of certain host 

and environmental variables in the compliant group only. Income was 

positively correlated with number of children (r=.34 p=.02) indicating 

that a higher income was associated with more children living in the home. 

There were no other significant correlations with income. 

Length of hospital stay had a strong negative correlation with 

weeks of gestation (r=-.73 p<.001) which would be expected, in that, fewer 
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Table 21. Environmental variables: Significant differences between 
compliant and noncompliant groups for environmental variables. 

Compliant Noncompliant 
Standard _ Standard 

Host Variables X Error X Error t-value 

Total immunization 
visits (N = 69) 94 + .6 90 ± 1.2 2.94* 

Total other visits 
(N = 69) 6.1 ± .6 9.7 ± 1.2 -2.94* 

* p = .01 



Table 22. Product moment correlation matrix analysis of certain host and environmental 
variables in the compliant group. 

Income 

Length of 
Hospital 
Stav 

Maternal 
Aae 

Month 
Prenatal 

Care Beaan 
Number of 
Children 

Weeks of 
Gestation 

Immuni
zation 
Visits 

Other 
Visits 

N=35 N=112 N=112 N=11Q N=112 N=109 N=113 N=113 

Number of 
children .34** -.04 .36* -.08 1.00 -.01 -.01 -.05 

Weeks of 
gestation .12 -.73* .01 .04 -.10 1.00 -.04 -.02 

Jaundice -.07 .32* -.18** -.17** -.18** -.26** .05 -.05 

Respiratory -.21 .62* -.10 -.01 -.02 -.44** .04 .03 

Feeding — .24** .10 -.02 .11 -.38* .10 .10 

Other Neonal 
Problems -.13 .35* -.10 -.09 -.16** -.23** -.04 .002 

Immuniza
tion visits -.14 .03 .23** -.10 -.01 -.03 1.00 -.32 

Other visits .12 .09 -.12 .01 -.05 -.02 -.32* 1.00 

Source of 
medical care .02 .07 -.09 -.03 .05 -.03 .02 .73* 

* p<.001 ** p<.05 
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hospital days was associated with infants who were more likely to be 

full term or older compared to infants born at younger weeks of gestation. 

Length of hospital stay was positively correlated with jaundice 

(r=.32 p<.001), respiratory (r=.62 p<.001), feeding (r=.24 p=.005), and 

other neonatal problems (r=.35 pc.OOl). These associations are also 

logical in that children with a neonatal problem would be more likely to 

have longer hospital stays than children with no neonatal problem. There 

were no other host or environmental variables that were associated with 

length of hospital stay. 

Maternal age was positively related to number of children (r=.36 

p<.001) indicating that older mothers were associated with more children 

living in the home. Maternal age was also positively associated with 

total immunization visits (r=.23 p=.008) indicating that older mothers 

were associated with more visits made for immunizations. Maternal age was 

inversely related to jaundice (r=-.18 p=.03). This may not be relevant, 

but indicates that older mothers were associated with less likelihood of 

jaundiced infants. There were no other significant findings associated 

with length of hospital stay. 

The month prenatal care began was inversely related to jaundice 

(r=-.17 p=.03). This indicates that starting prenatal care later was 

associated with less likelihood of jaundice. This correlation does not 

seem logical, in that more neonatal problems would be expected with 

starting prenatal care later. There were no other significant correla

tions with month prenatal care began. 
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Number of children was also inversely related to jaundice (r=-.18 

p=.03) and to other neonatal problems (r=-.16 p=.05), that is, more chil

dren in the home was related to less likelihood of jaundice and other 

neonatal problems. Number of children was not statistically significant 

for the remaining host and environmental variables. 

Weeks of gestation was inversely related to jaundice (r=-.27 

p=.003), respiratory (r=-4.4 pc.OOl), feeding (r=-.38 pc.OOl) and other 

neonatal problems (r=-.23 p=.008). These correlations would be expected, 

that is, greater weeks of gestation was associated with less likelihood 

of jaundice, respiratory, feeding and other neonatal problems. There were 

no other significant relationships with weeks of gestation. 

In terms of environmental variables, proportion of immunization 

visits was inversely related to other visits (r=-.32 pc.OOl). This would 

be logical in that more immunization visits is associated with fewer other 

visits. Other visits was found to have a strong positive correlation with 

source of medical care (r=.73 p<.001). This indicates that more other 

visits were made by children who received all their immunizations at the 

health department versus visits made for immunizations. There were no 

other significant correlations with immunization visits or other visits 

and the host-environment variables. 

Table 23 represents the correlation matrix of certain host, envi

ronmental, and compliance variables, in the compliant group only. The 

age-appropriate immunization variable was positively correlated with the 

length of hospital stay (r=.16 p-04), and maternal age (r=.24 p=.006), 



Table 23. Product moment correlation matrix analysis of certain host, environmental and compliance 
variables in the compliant group. 

Income 

Length of 
Hospital 
Stav 

Maternal 
Aqe 

Month 
Prenatal 
Care Beaan 

Number of 
Children 

Weeks of 
Gestation Jaundice 

Source 
of Medi
care 

Immuni
zation 
Visits 

Other 
Visits 

N=35 N=112 N=113 N=110 N=112 N=109 N=112 N=113 N=113 N=113 

Age-
Appropriate .15 .16** .24** .01 -.06 -.13 .07 -.18 .44* -.22* 

DTP-1 .14 .11 .05 -.003 -.13 -.11 .11 -.20** .29* -.19** 

DTP-2 .13 . 19** .15 -.06 -.16** -.14 .24** -.20 .48* -.18** 

DTP-3 .15 .15** 23** -.005 -.08 -.13 .09 -.17** .40* -.19** 

DTP-4 — .05 -.03 -.005 .09 -.008 .04 -.09 -.08 -.10 

MMR .02 -.002 .12 .05 -.08 -.04 -.08 -.24** .32* -.28** 

* pc.001 ** p<.05 
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that is, compliance with age-appropriate immunizations was associated with 

a longer hospital stay, and older age mothers. The age-appropriate immu

nization variable was also positively correlated with immunization visits 

(r=.44 p<.001) and negatively correlated with other visits (r=-.22 p=.01). 

These relationships would be expected in that compliance with age-

appropriate immunizations was associated with more immunization visits, 

and fewer other visits. There were no other host or environmental 

variables significantly related to age-appropriate immunizations. 

DTP-1 was negatively related to source of medical care (r=-.20 

p=.015) therefore, children who received all immunizations at the health 

department were associated with age-appropriate compliance with DTP-1. 

DTP-1 was positively related to immunization visits (r=.29 p=.001), and 

negatively related to other visits (r=-.19 p=.02). This indicated that 

more immunization visits and fewer other visits were associated with age-

appropriate compliance with DTP-1. There were no host variables that were 

significantly related to DTP-1. 

DTP-2 was found to be positively related to length of hospital 

stay (r=.19 p=.025), and inversely related to number of children (r=-.16 

p=.05). This indicated that a longer hospital stay and fewer number of 

children were associated with age-appropriate compliance with DTP-2. DTP-

2 was positively related to jaundice (r=.24 p=.005) therefore children 

with jaundice were associated with age-appropriate compliance with DTP-2. 

There were no other host variables associated with DTP-2. As would be 

expected, DTP-2 was correlated with immunization visits (r=.48 pc.001), 
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and inversely related to other visits (r=-.18 p=.03). Source of medical 

care was not related to DTP-2. 

DTP-3 was found to correlate with the same host variables as age-

appropriate compliance and the same environmental variables as DTP-1. 

DTP-3 correlated positively with length of hospital stay (r=.15 p=.05), 

maternal age (r=.23 p=.006), and immunization visits (r=.40 p<.001), and 

was inversely related to source of medical care (r=-.17 p=.04) and other 

visits (r=-.19 p=.02). These are logical relationships with the direction 

and magnitude of the relationships similar to the age-appropriate and DTP-

1 variables as was previously discussed. 

MMR was inversely related to source of medical care (r=-.24 p=.005) 

and other visits (r=-.28 p=.002) and positively related to immunization 

visits (r=.32 pc.OOl). Again, these are expected relationships in that, 

children receiving all immunizations at the health department were age-

appropriate compliant with MMR. More immunization visits and fewer other 

visits were associated with age-appropriate compliance with MMR. 

Table 24 shows the correlation matrix analysis of certain host and 

environmental variables when the noncompliant group is controlled. As 

with the compliant group, the noncompliant group was found to have a 

strong inverse relationship between length of hospital stay and weeks of 

gestation (r=-.93 p<.001), and a positive correlation between length of 

hospital stay and jaundice (r=.27 p=.03), respiratory (r=.34 p=.008), 

feeding (r=.41 p=.002) and other neonatal problems (r=.56 pc.OOl). These 

were logical relationships in that a longer hospital stay was associated 



Table 24. Product moment correlation matrix analysis of certain host and environmental 
variables in the noncompliant group (N range = 34 - 54). 

Income 

Length of 
Hospital 
Stav 

Maternal 
Aae 

Month 
Prenatal 
Care Beaan 

Number of 
Children 

Weeks of 
Gestation 

Immuni
zation 
Visits 

Other 
Visits 

Maternal 
age .25 .04 1.00 -. 19 .57* .04 -.13 .05 

Number of 
children .35 -.15 .57* .16 1.00 .20 .09 .12 

Weeks of 
gestation .19 -.93* .04 -.01 .20 1.00 .10 -.12 

Jaundice .24 .27** .10 -.13 -.15 -.33** -.08 -.06 

Respiratory -.22 .34** -.30** .12 -.28 -.45* .05 .16 

Feeding .25 -.41** -.19 .01 -.23 -.42* -.29** .13 

Other Neonatal 
Problems .02 .56* .01 -.04 -.15 -.63** .08 .13 

Race .07 .42* .17 -.27** .15 -.29** -.12 -.14 

Immuniza
tion visits -.03 -.13 -.13** -.27** -.09 .10 1.00 -.08 

Other visits -.10 .13 .05 .22 .12 -.12 -.08* 1.00 

Source of 
medical care -.18 .13 -.12 .15 .05 -.12 .06 .65* 

* pc.OOl ** p<.05 
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with younger gestational age infants, and more neonatal problems. Length 

of hospital stay was also found to be correlated with race (r=.42 p=,001). 

This indicated that in the noncompliant group, children of Spanish origin 

were associated with a longer hospital stay than children of other races. 

Among the compliant group, maternal age and income were found to be 

associated with certain host and environmental variables, however, for the 

noncompliant group, maternal age and income were not found to have signi

ficant associations with any other variables. 

Month prenatal care began was inversely related to race (r=-.27 

p=.03) indicating that among the noncompliant group mothers of Spanish 

origin were associated with early prenatal care. Month prenatal care 

began was inversely related to immunization visits (r=-.27 p=.03). This 

is an interesting finding and indicates that among the noncompliant 

groups, later prenatal care was associated with fewer immunization visits. 

This association was not significant in the compliant group. There were 

no other variables found to be significantly related to month prenatal 

care began. 

For both the compliant and noncompliant groups, weeks of gestation 

was found to be inversely related to each of the four specific neonatal 

problems. In the noncompliant group, weeks of gestation was inversely 

related to jaundice (r=-.33 p=.09), respiratory (r=-.45 pc.OOl), feeding 

(r=-.41 p=.001), and other neonatal problems (r=-.29 p=.02). These 

relationships would be logical in that, jaundice, respiratory, feeding and 

other neonatal problems were associated with younger gestational age 
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infants. Weeks of gestation was inversely related to race (r=-.29 p=.02), 

indicating that children of Spanish origin were associated with younger 

gestational age. This association was not found to be significant in the 

compliant group. 

Immunization visits was inversely related to feeding problems (r=-

.29 p=.02), indicating that more immunization visits were associated with 

fewer feeding problems. 

Other immunization visits were strongly correlated with source of 

medical care (r=.66 p<.001), indicating that more other visits was asso

ciated with noncompliant children who received their immunizations from 

both a public and private provider. There were no other variables asso

ciated with immunization visits or other visits. 

Table 25 shows the correlation matrix analysis among host, environ

mental and compliance variables for the noncompliant group. A g e -

appropriate immunizations did not relate to any other variable, which 

would be expected with the noncompliant group. 

DTP-1 was inversely related to length of hospital stay (r=-.24 

p=.04) and positively related to weeks of gestation (r=.30 p=.02). This 

indicated that fewer hospital days and greater weeks of gestation were 

associated with age-appropriate compliance with DTP-1. DTP-1 related to 

source of care (r=.36 p=.004), immunization visits (r=.40 p=.002) and 

other visits (r=.23 p<.05). This indicated that the noncompliant group 

of children who received the DTP-1 by 3 months of age, were seen by both 

public and private providers for immunizations. DTP-1 was associated with 



Table 25. Product moment correlation matrix analysis of certain host, environmental and compliance 
variables in the noncompliant group. 

Length of Month Source Immuni-
Hospital Maternal Prenatal Number of Weeks of of Medi- zation Other 

Income Stay Aae Care Began Children Gestation Care Visits Visits 
N=35 N=51 N=53 N=51 N=53 N=53 N=54 N=54 N=54 

Age-
Appropriate 

DTP-1 -.05 -.24** .02 -.05 -.009 .30** .36** .40** .23** 

OTP-2 -.16 -.16 -.10 -.08 -.006 .24** .21 .55* .19 

DTP-3 -.19 -.12 -.09 -.23** -.11 .16 .24** .47* .17 

DTP-4 — -.05 .14 

00 o
 1 -.09 .09 .16 31** .004 

MMR -.02 .18 .01 .04 -.18 -.13 -.26** .04 -.20 

* p<.001 ** p<.05 



immunization visits (r=.40 p=.002) and other visits (r=.23 p<.05). These 

relationships indicated that among noncompliant children more immunization 

visits and more other visits were associated with age appropriate compli

ance with DTP-1. 

DTP-2 was positively related to weeks of gestation (r=.24 p=.04), 

and to immunization visits (r=.55 p<.001), therefore greater weeks of 

gestation and more immunization visits were associated with compliance 

with DTP-2. No other variables were significantly related to DTP-2. 

DTP-3 was inversely related to month prenatal care began (r=-.23 

p=.05) indicating that early prenatal care was associated with compliance 

with DTP-3. DTP-3 was positively related to source of medical care (r=.24 

p=.04) and immunization visits (r=.47 p.001), these results reflect 

findings similar to those found with DTP-1. From earlier analysis, it was 

found that the noncompliant group versus the compliant group was more 

likely to receive immunizations from both a public and private provider. 

In this analysis, there was found to be an association between receiving 

care at both a public and private provider and compliance with DTP-3. 

There were no other significant findings associated with DTP-3. 

The only variable associated with DTP-4 was immunization visits 

(r=.31 p=.01), that is, more immunization visits were associated with 

compliance with DTP-4. 

MMR was found to be inversely related to source of medical care 

(r=-.26 p=.03), indicating that children who received all immunizations 

at the health department were associated with compliance with MMR. 
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Research Question 5b: What combination of host variables best 

predicts compliance with immunizations? Multiple regression analysis was 

used as further descriptive analysis to describe the amount of variance 

contributed by the independent variables of: 1) income, 2) maternal age, 

3) month prenatal care began, 4) neonatal problem/length of hospital stay, 

5) number of children, 6) race, and 7) weeks of gestation, to the depen

dent compliance variables of: 1) age-appropriate immunizations, 2) DTP-

1, 3) DTP-2, 4) DTP-3, 5) DTP-4, 6) MMR, and 7) compliant/noncompliant 

groups (1 and 2). 

For the dependent variable age-appropriate immunizations, income 

entered the equation with a multiple R of .293, p=.020. Income signi

ficantly predicted 8.6% of the variance in the dependent variable age-

appropriate. The remaining six host variables did not prove statistically 

significant with this variable (Table 26): 1) Maternal age (B=.054 p 

n.s.), 2) month prenatal care began (B=-.032 p n.s.), 3) neonatal 

problem/length of hospital stay (B=-.032 p n.s.), 4) number of children 

(B=-.140 p n.s.), 5) race (B=-.022 p n.s.), and 6) weeks of gestation (B=-

.010 p n.s.). 

For the dependent variable DTP-2, number of children entered the 

equation first with a multiple R of .251 p<.05. Alone, number of children 

accounted for 6% of the variance in the dependent variable. The second 

variable to enter the regression equation was maternal age (B=.293 

p=.045). When both variables were in the equation, they contributed 12.4% 

of the variance in compliance with DTP-2 (Table 27). The following host 



109 

Table 26. Multiple linear regression stepwise analysis of host variables 
on the compliance variable of age-appropriate (N = 70). 

Independent variable Dependent variable 

Income Age-appropriate 
immunizations 

a standard regression coefficient 

b significance of beta 

Beta8 pb if P 

.293 .020 .086 .020 



Table 27. Multiple linear regression analysis of host variables on the 
compliance variable DTP-2 (N = 166). 

Independent variable Dependent variable 

Number of Children DTP-1 

Maternal age 

a standard regression coefficient 

b significance of beta 

a b 2 Beta p R P 

.408 .006 

.293 .045 .124 .019 



I l l  

variables did not significantly contribute to the variance in the compli

ance variable DTP-2 and consequently did not enter the regression equa

tion: 1) income (B=.052 p n.s.)> 2) month prenatal care began (B=-.079 p 

n.s.), 3) neonatal problem/length of hospital stay (B=.042 p n.s.), 4) 

race (B=.010 p n.s.), 5) weeks of gestation (B=.200 p n.s.). 

For dependent variables DTP-1, DTP-3, DTP-4, MMR, and group (1 and 

2) there were no host variables that entered into the multiple regression 

equation. 

Research Question 5c: What environmental factors best predict 

compliance with immunizations? 

The environmental variable source of medical care proved nonsigni

ficant for contributing to the variance in the dependent variables: 1) 

age-appropriate immunizations (B=.216 p n.s.), DTP-1 (B=.10 p n.s.), 

DTP-2 (B=.054 p n.s.), DTP-3 (B=.10 p n.s.), DTP-4 (B=.015 p n.s.), MMR 

(B=.168 p n.s.), group (B=.055 p n.s.). 

Research Question 5d: What combination of host and environmental 

variables best predicts compliance with immunization? Multiple regression 

analysis was used to describe the amount of variance contributed by the 

independent variables of: 1) income, 2) maternal age, 3) month prenatal 

care began, 4) neonatal problem/length of hospital stay, 5) number of 

children, 6) race, 7) weeks of gestation, 8) source of medical care, and 

9) proportion of immunization visits and proportion other visits to total 

visits, to the dependent variables: 1) age-appropriate immunizations, 2) 
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DTP-1, 3) DTP-2, 4) DTP-3, 5) DTP-4, 6) MMR, and 7) compliant and non-

compliant groups. 

For the dependent variable age-appropriate, proportion of immuniza

tion visits entered the equation first with a multiple R of .513 pc.OOl. 

This environmental variable alone accounted for 29% of the variance in the 

dependent variable, age-appropriate immunizations. The second variable 

to enter the regression equation was income with a multiple R of .246 

p=.02. With both variables in the equation they contributed 35% of the 

variance in the compliance variable, age-appropriate immunizations (Table 

28). The following variables were nonsignificant and did not enter in the 

equation: 1) maternal age (B=.055 p n.s.), 2) month prenatal care began 

(B=.074 p n.s.), 3) neonatal problem/length of hospital stay (B=8.00 p 

n.s.), 4) number of children (B=.046 p n.s.), 5) race (B=.020 p n.s.), 6) 

weeks of gestation (B=-.10 p n.s.), 7) source of medical care (B=-.140 p 

n.s.), and 8) proportion of other visits (B=-.10 p n.s.). 

For the dependent variables DTP-1, the proportion of immunization 

visits entered the equation with a multiple R of .585 p.001. The amount 

of explained variance for DTP-1 was 34%. The nine remaining variables did 

not significantly contribute to the variance in the compliance variable 

DTP-1 and did not enter into the regression equation. 

Analysis of dependent variable DTP-2, showed the proportion of im

munization visits to be statistically significant with a multiple R of 

.682 p<001. This variable accounted for 47% of the variance in the 
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Table 28. Multiple linear regression stepwise analysis of host and 
environmental variables on the compliance variable of age-
appropriate (N range = 70-167). 

Independent variable Dependent variable b 2 
Beta o R P 

Proportion of Age-appropriate .246 .02 
immunization visits immunizations 
to total visits 

.346 <.001 

Income .513 <.001 

a standard regression coefficient 

b significance of beta 
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Table 29. Multiple linear regression stepwise analysis of proportion of 
immunization visits on dependent compliance variables (N = 
167). 

Independent variable Dependent variable a b 2 Beta p R 

Proportion of DTP-1 .585 <.001 .343 <.001 
immunization visits 
to total visits DTP-2 .682 <.001 .465 <.001 

DTP-3 .532 <.001 .283 <.001 

DTP-4 .672 <.001 .452 <.001 

MMR .336 <.001 .113 <.001 

Group .606 <.001 .367 <.001 

a standard regression coefficient 

b significance of beta 
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dependent variable DTP-2. The remaining nine variables were non signifi

cant and did not enter in the regression equation. 

For the dependent variable DTP-3, the proportion of immunization 

visits entered the equation with a multiple R of .532 p<.001. This vari

able explained 28% of the variance in the compliance variable DTP-3. Once 

again, there were no other host or environmental variables that were 

statistically significant and therefore did not enter in the regression 

equation. 

In the analysis of dependent variable DTP-4, the proportion of 

immunization visits entered the equation with a multiple R of .672 p<.001. 

The amount of explained variance for DTP-4 was 45%. The nine remaining 

variables did not significantly contribute to the variance in DTP-4 and 

did not enter the regression equation. 

For the dependent variable MMR, the proportion of immunization 

visits was statistically significant with a multiple R of .336 p=.007. 

This environmental variable accounted for 11% of the variance in the 

compliance variable MMR. The remaining nine variables did not signifi

cantly contribute to the variance in MMR and did not enter the regression 

equation. 

Analysis of the dependent variable compliant and noncompliant 

group, found the proportion of immunization visits to enter in the 

regression equation with a multiple R of .606 pc.001. This variable 

accounted for 37% of the variance in this compliance variable. Again, 

there were no other statistically significant host or environmental 
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variables contributing to the variance in the compliant and noncompliant 

group variable. 

Summary 

This chapter presented the analysis of the study data. The sample 

consisted of 306 well baby clinic medical records. There were 113 

children in the compliant group, 54 in the noncompliant group and 139 

children with incomplete immunizations. The study was designed to 

investigate the relationships among host variables, environmental 

variables and age-appropriate immunization compliance variables in the 

compliant and noncompliant groups. 

Age-appropriate immunization compliance was found to be positively 

associated with the host variables of income and maternal age and 

inversely related to number of children and race. That is, higher income, 

higher maternal age, fewer number of children, and races other than of 

Spanish origin were significantly correlated with age-appropriate 

immunizations. 

The noncompliant group variable was inversely related to income and 

positively related to length of hospital stay. 

The environmental variable, source of medical care, was inversely 

related to all six age-appropriate compliance variables and positively 

associated with the noncompliant group variable which indicates children 

who were age-appropriately immunized used the health department a their 

only source of medical care for immunizations and the noncompliant group 

used both a public and private provider. Total immunization visits made 
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to the health department was positively related to all six age-appropriate 

compliance variables. There was a negative correlation between immuniza

tion visits and the noncompliant group variable. This indicates that 

compliant children made more visits for immunizations and fewer other 

visits than noncompliant children. 

In addition, several statistically significant relationships were 

described between the host variables and environmental variables when the 

compliant and noncompliant groups were controlled. 

Multiple linear regression analysis using a stepwise method to 

describe the amount of variance contributed by the host and environmental 

variables to the seven different measures of compliance found income and 

proportion of immunization visits to total visits to contribute 35% of the 

variance in age-appropriate immunization. Number of children and maternal 

age were found to contribute 12.4% of the variance in the compliance 

variable DTP-2. 

The proportion of immunization visits to total visits also entered 

into the regression equation for the compliance variables DTP-1, DTP-3, 

DTP-4, MMR, compliant and noncompliant groups. 
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CHAPTER 5 

DISCUSSION OF THE FINDINGS, 
CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this study was to investigate factors associated 

with failure of children to complete the basic immunization series by two 

years of age. The sample population consisted of 306 medical records of 

children attending the well baby clinic in a county health department, in 

a southwestern state. 

This was a descriptive study, designed to establish if a signifi

cant relationship existed among certain host and environmental factors and 

compliance with immunizations. This chapter discusses the findings from 

the data as related to the conceptual framework and review of literature, 

and presents conclusions based on those findings. Implications for 

nursing and recommendations for further research are then discussed. 

Findings Related to the Conceptual 
Framework and Review of Literature 

The epidemiological triangle served as the basis for the conceptual 

framework of this study. In this study the focus was in the pre-

pathogenesis period in the natural history of disease, to identify host 

factors and environmental factors that influence immunization compliance 

in children two years old. 

To briefly summarize the characteristics of this population, 

secondary data was obtained from 306 well baby clinic medical records. 

The majority of the population (67%) was of Spanish origin. This 
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population was of lower socioeconomic status with an average annual income 

of $7,344.00. The mean maternal age was 25 years, with a range from 14 

to 42 years. The average number of children living in the home was two. 

The majority of the study children (75%) were born at full term (38 - 41 

weeks), and 77% of these children stayed in the hospital three days or 

less. Twenty-three percent of the children were reported to have a 

neonatal problem, of this group, 54% were reported to have jaundice, 

followed by 21% with a respiratory problem, and 13% with a feeding pro

blem. In terms of mother's prenatal history, 63% of the mothers initiated 

prenatal care by the third month, 29% initiated care between four and six 

months, 5% started care between seven and nine months, and 3% reported 

they received no prenatal care. 

More children (52%) received immunizations from both the health 

department and a private provider compared with 48% of the children who 

received all immunizations at the health department. 

The compliant and noncompliant group comprised 167 (55%) of the 

total sample. In this group 68% had completed the basic series by 24 

months of age, and were defined as compliant. Thirty-two percent were 

noncompliant, in that the fourth dose of DTP/OPV was received after 24 

months of age. The incomplete group comprised 139 (45%) of the total 

sample. These children had three doses or less of DTP/OPV. In this group 

48 (35%) needed only one more dose of DTP/OPV to have completed the 

series. 
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Immunization surveys conducted at local, state and national levels 

report similar findings to this study in terms of the low percentage of 

children receiving the fourth dose of DTP/OPV and MMR on time. In this 

study, 60% of the children had 3 doses of DTP/OPV by 12 months of age, 

only 37% of the children had received the fourth dose of DTP/OPV and MMR 

vaccine by 24 months of age. These results are similar to the county 

health department immunization survey conducted in 1987. The survey 

conducted by the health department included all children up to two years 

of age enrolled in well baby clinic. Sixty-seven percent had 3 doses of 

DTP/OPV by 12 months of age, 49% had four doses of DTP/OPV and MMR vaccine 

by 24 months of age. A statewide kindergarten immunization survey 

conducted in 1987-88 by the Colorado State Health Department (1988) found 

that 78% of the kindergartens had received 3 doses of DTP, 2 doses of OPV 

and MMR vaccine by 24 months of age and that 59% had received a complete 

series by 24 months of age. 

These results clearly show that the fourth dose of DTP/OPV and MMR 

vaccine are frequently not received by 24 months of age. In an attempt 

to improve immunization levels, the Centers for Disease Control (1986) 

published a revised immunization schedule. This schedule recommends 

simultaneous administration of the fourth dose of DTP/OPV and MMR vaccine 

to all children 15 months of age or older. This will have the benefit of 

decreasing the number of health care provider visits required for 

immunization during the second year of life, and increase the percentage 

of children who will be completely immunized by 24 months of age. An 
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added benefit is a decrease in costs for those children seen in the 

private sector. 

Relationships Among Host Variables 

The following host variables were found to have significant 

associations with some or all of the seven different measures of 

compliance and support the findings from previous studies (Mark, 1979, 

Martin, 1969): 1) income, 2) maternal age, and 3) number of children. 

Using product moment correlational analysis to measure the direction and 

strength of the relationships, higher income, higher maternal age, and 

fewer children were associated with age-appropriate immunization 

compliance. Income was found to be significantly related to age-

appropriate immunizations, compliance with DTP-4, and inversely related 

to noncompliance. Older maternal age was significantly related to age-

appropriate immunizations and to compliance with DTP-3. Number of 

children living in the home was inversely related with age-appropriate 

immunizations, DTP-1, DTP-2, DTP-3, DTP-4, and MMR. 

Further analysis was conducted using multiple linear regression. 

These three host variables were found to have predictive value, with 

income (B=.293 p=.02) contributing 8.6% of the variance with age-

appropriate immunizations. Number of children (B=-.408 p=.006) and 

maternal age (B=.293 p=.045) together predicted 12.4% of the variance with 

age-appropriate compliance with DTP-2. 

The findings of studies conducted by Marks (1979) and Martin (1969) 

are similar to this study, in that family size was inversely correlated 
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with completion of the basic immunization series. Martin's study also 

supports the findings that lower completion rates are associated with 

lower income. In Markland and Durand's (1976) study, the children who 

were more likely to be adequately immunized were found to have older 

parents, and smaller family size, compared to inadequately immunized 

children who were more likely to have younger parents and larger 

families. 

Using the phi coefficient (Nunnally, 1978) race was statistically 

significant, with races other than of Spanish origin associated with age-

appropriate immunizations. Race was not found to be significant when the 

compliant and noncompliant groups were controlled, nor did it 

significantly contribute to the variance in the compliance variables, in 

multiple regression analysis. In Mark's et al. (1979) study, whites were 

more likely to complete the basic immunization series than other races. 

However, when socioeconomic status is controlled, there was no difference 

in completion rates between white and non-white children. In Markland and 

Durand's (1976) study, there was a greater proportion of white children 

identified as adequately immunized compared with a lesser proportion of 

inadequately immunized white children. 

Relationships Among Environmental Variables 

The proportion of immunization visits and proportion of other 

visits were significantly associated with age-appropriate immunizations. 

Product moment correlation analysis was calculated for those children who 

received immunizations only at the public health department. The 
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compliant group made fewer other visits and more immunization visits 

compared to the noncompliant group. The proportion of immunization visits 

to total visits was statistically significant when correlated with each 

of the seven compliance variables. The strongest correlation was with 

DTP-2 (r=.55 p<.001). The proportion of other visits to total visits was 

significantly correlated with noncompliance. That is, more visits for 

other than immunizations were associated with immunization noncompliance 

and fewer other visits was associated with the compliance variables of 

age-appropriate immunizations, DTP-4 and MMR. The proportion of 

immunization visits to total visits was found to have predictive value. 

Using multiple linear regression analysis, the combined variables of 

proportion of immunization visits to total visits (B=.246 p<.001) and 

income (B=.513 p<.001) significantly predicted 34.6% of the variance in 

age-appropriate immunizations. The proportion of immunization visits to 

total visits significantly predicted variance in all seven compliance 

variables. The amount of explained variance for DTP-2 (B=.682 p<.001) was 

the highest with an R2 of .465 followed by the explained variance for DTP-

4 (B=.672 p<.001) with an R2 of .452. 

In this study, the number of visits made for immunizations and 

number of visits made for other than immunizations was an important 

variable related to compliance. The average number of visits made for 

immunizations was significantly different between compliant and 

noncompliant groups. The compliant group made an average of six visits 

compared to an average of nine visits in the noncompliant groups. It is 
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possible that the reason for more visits in the noncompliant groups may 

be due to more illness. In children with upper respiratory illnesses such 

as otitis media, immunizations would be deferred. This would require 

additional visits to complete immunizations. The results of this study 

are similar to the findings of Martin et al. (1976) in that the number of 

immunizations received during the first nine months of life was strongly 

correlated with the total number of visits made for well child care. 

However, Morris also reported that children who were better immunized 

accounted for significantly more total visits to physicians including both 

sick and well visits, than nonimmunized children. In this study, the 

noncompliant children made significantly more other visits that 

immunization visits, but it cannot be determined from this study the 

reason for the other visits. 

It should also be noted that children are scheduled for five visits 

in the first twelve months of life and 3 additional visits are made in the 

second year of life. This study was not able to determine if the visits 

scheduled at 9, and 12 months affect compliance with later visits. In the 

past, a minimum of five visits were required to be completely immunized. 

National guidelines now allow a child to be completely immunized in four 

visits (CDC, 1986). 

Source of medical care was significantly associated with 

immunization noncompliance, that is, children who received immunizations 

from both the public health department and a private provider were 

associated with noncompliance, and children who received all immunizations 
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at the health department were associated with age-appropriate 

immunizations. Children who received all immunizations at the health 

department were also associated with age-appropriate compliance with the 

MMR vaccine. Source of medical care proved nonsignificant in multiple 

regression analysis for contributing to the variance in the seven 

compliance variables. 

The findings reported in the literature relating to source of care 

are congruent with this study. A study by McDaniel et al. (1975) 

comparing immunization rates for two year olds found lower completion 

rates among children who received immunizations from both private and 

public health care providers, as compared to children who received all 

immunizations from the private provider. The important factor with regard 

to source of care appears to be the issue of continuity of care. McDaniel 

et al. (1979) suggests that the continuity of care provided by either the 

private physician or health department clinic may be important in terms 

of completing the immunizations. The results of a study conducted by 

Marks et al. (1979) comparing the rates for completion of the basic 

immunization series by provider, found that among low socioeconomic 

status, those who received immunizations from private physicians were more 

likely to complete the basic series than those who went to the public 

clinics. Again, suggesting more personal attention and seeing the same 

provider may enhance compliance. 
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Relationships Among Host and Environmental Variables 

The epidemiological triangle represents a relationship among agent-

host-environment (Leavell and Clark, 1965). An individual variable alone 

does not produce disease or a health related condition, but it is the 

interaction among all three variables that determine the state of health. 

Research question 5 addressed the inter-relationship among the agent, host 

and environmental variables. Using the phi coefficient and point-biserial 

coefficient there were several statistically significant correlations 

found among the agent, host and environmental variables. As would be 

expected, a longer hospital stay was associated with younger weeks of 

gestation. A longer hospital stay was also positively correlated with 

each of the four neonatal problems: jaundice, respiratory, feeding, and 

other. In the compliant group only, a longer hospital stay was associated 

with age-appropriate immunizations DTP-2 and DTP-3. In the noncompliant 

group only, length of hospital stay was inversely related to age-

appropriate compliance with DTP-1. These associations may suggest hat 

among compliant mothers, the variables of neonatal problems and longer 

hospital stay, may have indirectly influenced compliance with 

immunizations. It may have been that these children required more medical 

care, resulting in more well baby visits. They made also have been 

perceived at greater risk than children without neonatal problems; 

subsequently more attention focused on well baby care, including 

immunizations. 



127 

In both compliant and noncompliant groups, higher maternal age was 

associated with higher number of children. In the compliant group only, 

a higher maternal age was correlated with age-appropriate immunizations, 

DTP-3 and more immunization visits. There were no significant 

associations in the noncompliant group with maternal age and immunization 

compliance. 

An interesting finding in the noncompliant group was the inverse 

relationship between month prenatal care began and compliance with DTP-3, 

and an inverse relationship between month prenatal care began and 

proportion of immunization visits. This indicates that early prenatal 

care was associated with age-appropriate compliance with DTP-3 and more 

visits for immunizations. In the noncompliant group only, month prenatal 

care began was also correlated with race, that is, mothers of Spanish 

origin were associated with receiving early prenatal care. These findings 

are congruent with results of a study by Lindstrom (1975) in which she was 

able to differentiate Mexican-American mothers who attended child health 

clinics on a regular basis from those who attended sporadically or not at 

all, and found the mothers who attended on a regular basis tended to have 

received prenatal care early and regularly. A study by Martin (1969) 

reported, that mothers who did not receive prenatal care early or on a 

regular basis tended to not have their children immunized, and mothers who 

did receive early or frequent prenatal care tended to have their children 

immunized. 
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Finally, source of medical care was significantly related to the 

proportion of other visits in both the compliant and noncompliant groups, 

that is, among both groups of children who received all immunizations at 

the public health department more visits for other than immunizations were 

made. This is logical, in that, children are routinely scheduled for five 

visits in the first twelve months of life and three additional visits are 

made in the second year of life. A minimum of five visits was required 

to complete the basic immunization series by two years of age. There were 

significant difference between the compliant and noncompliant groups with 

respect to the proportion of immunization visits and other visits to total 

visits. The compliant group made significantly fewer other visits than 

the noncompliant group (t value = 2.94 p<.01). 

Implications for Nursing 

The public health nursing implications of this study are to target 

health education and immunization programs to the group at highest risk 

of failure to complete the basic series by 24 months of age. The findings 

in this study reveal that the high risk group is more likely to be low 

income and to have three or more children living in the home. They are 

more likely to receive their immunizations from both public and private 

health care providers, and to make more visits for things other than 

immunizations. Although not strongly correlated with compliance, younger 

age mothers of Spanish origin tend to have children less well immunized 

than children with older age mothers and from a race other than of Spanish 

origin. 
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The following recommendations are considered as possible strategies 

for improving immunization levels: 

1) Hospital maternity department at the time of delivery should 

make a public health nursing referral for all low income mothers, and 

those without health insurance. 

2) Information and education about immunizations should be given to 

new mothers upon discharge from the hospital with the newborn. 

3) Public health nurses should have access to current immunization, 

policies, and be kept informed through inservice education as to the 

current immunization recommendations. 

4) Public health nurses should take advantage of every clinic visit 

to be sure that children considered to be at high risk for failure to 

return to clinic, are immunized. 

5) With low income, single parent families, the issues of cost, 

transportation and child care must be considered in scheduling children 

for immunizations. Every effort should be made to immunize these children 

with as few visits as necessary. 

6) Follow-up telephone calls and/or home visits should be made when 

children fail to return to clinic for immunizations. 

Public health nurses need to be sensitive to the cultural values 

and attitudes regarding immunizations and particularly the language 

barrier if mothers are Spanish speaking only. In this study, the Spanish 

race represented 67% of the population. 
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Patient satisfaction with the health care delivery system is 

reported by Haynes et al. (1979) and Yoos (1984) to influence maternal 

compliance with pediatric medical regimens and appointment keeping. From 

this study, it appears that more mothers use both public and private 

health care providers for immunization services, as opposed to having one 

primary care provider for immunization services. This may be due to 

factors such as cost and convenience, but it also increases the likelihood 

of children not receiving adequate follow up and the possibility of 

eventually being lost in the system. 

Recommendations for Further Research 

Based on the findings and conclusions of this study, the following 

recommendations are made for further research: 

1) This study revealed that 45% of the sample was incompletely 

immunized, and of this group 68% were closed from service as lost to 

follow-up. Further research is indicated to determine the immune status 

of this group. 

2) Children are more likely to be noncompliant if immunizations 

are received by both a public and private provider than if seen only at 

the health department. Further research is recommended to investigate the 

reasons why mothers tend to use both public and private providers, and how 

to provide continuity of care. 

3) Further investigation as to the reasons for visits made for 

other than immunizations, since this appears to be significantly related 

to noncompliance. 
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4) Although this study was unable to investigate the role of 

client/health provider specifically, this is an area that appears to have 

significant implications for maternal compliance with medical regimens. 

In summary, the need to identify variables that will aid in 

predicting compliance with immunizations in two year old children is an 

important role for public health nurses. The epidemiological model 

provides the public health nurse with a practice model for approaching the 

problem of inadequate immunizations in children. In a time of diminishing 

available resources to public health departments, public health nurses are 

challenged to plan and implement more effective immunization programs. 

Efforts need to be made to focus on the population at highest risk for 

failure to be immunized and develop specific intervention strategies for 

this group. The ultimate goal of the 1990 immunization objectives is to 

offer children an environment free of communicable disease. 



APPENDIX A 

DEMOGRAPHIC DATA COLLECTION TOOL 



133 

DEMOGRAPHIC DATA COLLECTION TOOL 

Code # 

Birthdate 

Race: white/Spanish origin/ 
Indian/Black/Other 

Maternal age 

DTP/OPV #4: bv 24 months 
after 24 months 

Incomplete immunizations 

Month prenatal care began (1-9) 

Number of children living 
in the home 

Weeks of gestation 

Neonatal problems: Yes/No 
Jaundice 
Respiratory 
Feeding 
Other 

Length of hospital stay 

Visits: Provider/date/timeliness 
L 

2_. 

3_. 

4_j 

5. 

6 . 

L 

8. 

9. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N .  A R I Z O N A  8 5 7 2 1  

COLLEGE OF NURSING 

MEMORANDUM 

TO: Elizabeth C. Tracy 

FROM: Suzanne Van Ort, Ph.D., R.N. 
Associate Dean for Academic Affairs 

DATE: October U, 1988 

RE: Human Subjects Review: "Factors Associated With Age-Appropirate 
Immunizations and Compliance" 

Your project has been reviewed and approved as exempt from University review by the 
College of Nursing Ethical Review Subcommittee of the Research Committee and the 
Director of Research. A consent form with subject signature is not required for 
projects exempt from full University review. Please use only a disclaimer format 
for subjects to read before giving their oral consent to the research. The Human 
Subjects Project Approval Form is filed in the office of the Director of Research if 
you need access to it. 

We wish you a valuable and stimulating experience with your research. 

SVO/ms 
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WELL CHtLO CLINIC 
INITIAL HISTORY AND SUMMARY FACE 8HEET 

NAME: JQi_ SEX: •PATL. 
RACE: WHITE • 

MOTHER'S NAME 

WHITE S.O. • INDIAN • BLACK • 
BP: 

OTHER • 

CLINIC ID NO.: 

CLINIC: 

PHONE: 

COMPLETED IMMUNIZATIONS TESTS RESULTS HEMATOCRIT RESULTS 

DATE BY SITE REACTION OATE BY DATE BY 

DTP 1 MANTOUX 1 

2 2 

3 3 

4 4 

S 5 

OPV 1 COCCI 1 

2 2 

3 URINE 1 

4 2 

5 B/P 1 

MMR 2 

RUBEOLA 3 

RUBELLA SICKLE CELL 

MUMPS OTHER 

Source of care R P Aft BW BH Breast 

Mo. care bcaan No. children In home Length of Hosoital stav: 
YES NO COMMENTS: Problems: YES NO COMMENTS: 

Care Reoular Jaundice 
COMMENTS: 

Hvoerteniion Resolutory 

Edema Feeding 

Anemia Other: (Specify) 

G/U infections PHYSICAL SOCIAL PHY/SOC NA 

a
 

c
 

I 

Diabetes 

Alcohol CHILD'S HISTORY 
Smoking Source of Medical Care FrnwnMrr Hrsrn&v 
Orugi/Medi. Injuries, Illnesses, Hospitalizations (Including dates). 

DELIVERY HISTORY: 

Pisa 

MO 
-HA_ 

Weefes gei ration ARC 
-ES-
WIC 
KINO 

C-Stction7 Why? AHeraiw 

IMMUNIZATION HISTORY OBTAINED • 

Famitv Planning Hx. taken bv: 

FAMILY HISTORY 
RELATION TO PATIENT RELATION TO PATIENT ANNUAL UPDATE 

Hypertension TBC 

Diabetes Allergy/Asthma 

CVO/CVA Arthritis 

Epilepsy Cancer 

Other 

PERMISSION: t hereby grve my permission to perform a physical examination on my child. Other tests such as the tuberculin and 
hematocrit win be offered and explained—but are not compulsory. This consent is valid until revoked. ' 

Parent's Signature. Witness 
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