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ABSTRACT

Adherence to a long-term preventive health regimen was

investigated using a prediction model drawn from four

social psychological theories of behavior prediction. The

functioning of this composite model (called the Preventive

Health Behavior Model) was studied among four language

/cultural groups, many of whom were recent immigrants from

Asian and Pacific Basin countries. These patients were

undergoing preventive treatment for tuberculosis infection

at the Lanakila Chest Clinic, Honolulu, Hawaii.

An intake sample of 649 patients was followed for six

months of care. Attitudes operationalizing the Preventive

Health Behavior Model wer~ measured at intake. Functional

equivalence between language versions of the questionnaire

was established. At six months, the model and significant

demographic predictors were related to one and six-month

measures of adherence behavior using path analysis to study

the relations found.

Overall, the prediction of intention to comply and

six-month adherence behavior were more successful than the

prediction of one-month behavior. This was due to the

failure of traditional variables, such as intention, to

predict adherence behavior at one month. Instead, elements

such as past behavior, stigma, and treatment-competi tive

behaviors became more important. And one-month behavior was



vi

the strongest predictor of six-month behavior across all

groups. A number of findings challenged existing theory.

For example, self-efficacy was a more important predictor

of intent across three of four groups than the traditional

attitude and subjective norm elements cited by the Theory

of Reasoned Action. At one and six months, variables not

usually predicted to relate directly to behavior showed

significant paths. Examples of these were past behavior,

stigma, treatment-competitive behaviors, attitude, age,

perceived threat of tuberculosis, and subjective norm.

Secondary analyses investigated the operation of the model

in United States ethnic groups, adequate and inadequate

treatment groups, and high and low social desirability

groups.

The resul ts of this study show that the expanded

Preventive Health Behavior Model extends existing theory,

delineates high risk for non adherence groups, and suggests

strategies for intervention design, while the Theories of

Reasoned Action and Planned Behavior are not as effective

in this cross-cultural setting.
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INTRODUCTION

The major causes of morbidity/mortality in the

industrialized world today are the chronic degenerative

diseases (heart disease, stroke, cancer) strongly related

to 1 if estyle (Heal thy People, 1979). Since chese diseases

are best prevented and treated through long-term lifestyle

change, the psychology of establishing and maintaining

health behaviors is a timely topic. Study in this area is

especially important because adherence to preventive

programs (e.g., exercise) and to preventive treatment

(e.g., medication for hypertension) is poor. Research

consistently shows that 50% of people drop out almost

immediately after beginning any long-term preventive

regimen and the attrition rate continues to increase

substantially in subsequent months (Sackett & Snow, 1979;

Dishman, 1982; Barofsky, 1977). Al though adherence to

preventive behaviors does not guarantee improved health

outcome, evidence now suggests that behaviors such as

nonsmoking may reduce the overall morbidi ty/mortali ty toll

from chronic disease. In this way a better qualtity of

life might be attained for a large segment of the

population (Epstein & Cluss, 1982; Healthy People, 1979).

Models of long-term health behavior appropriate to

prevention will be the focus of this dissertation. The term

"preventive health behavior" w~ll be used to cover both
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primary prevention (e.g., exercise, health habits) and

early secondary prevention in nonsymptomatic illness (e.g.,

hypertension, early tuberculosis). These prevention areas

are combined here because they have similar characteristics

including: 1) a symptom-free state of health: 2) the need

for long-term lifestyle change: and 3) similar rates of

nonadherence (Masur, 1981). The absence of symptom

reduction as reinforcement and the demand of long-term

(sometimes lifetime) maintenance contribute to the rapid

extinction of new health behaviors in both primary and

early secondary prevention approaches (Sackett & Snow,

1979).

A vast literature on adherence has been established in

the last thirty years. Yet, as noted by wallston and

Wallston, "Too much of health behavior research has been

atheoretical,n (1984, p. 24). A shotgun approach to

testing the relationship of multiple variables with health

decisions, health compliance and health outcome has given

us a catalog of factors to cons Lde r , A recent reduction

of 109 health-behavior predictors into six factors has

provided some clarification. These factors are: 1)

accessibility to health care: 2) evaluation of health care:

3) perception of symptoms and threat of disease: 4) social

network characteristics: 5) knowledge about disease: and 6)

demographic characteristics (Cummings, Becker & Maile,

1980). However, little is k n o wn about the
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i~terrelationships of these predictors as they explain

health behavior. A stronger theoretical approach would

allow the testing of these relationships, provide a general

model, and show us a path through the morass of

"significant" variables.

Several models of health behavior will be reviewed

here~ salient components from each will be combined to

create a testable model specifically for preventive health

behavior. This model will then be applied to adherence in

tuberculosis (TB) chemoprophylaxis (chemopro), a regimen

which prevents active disease in persons previously

infected with the TB bacillus (Comstock, 1983). The

advantage of a strong predictive model in this case is the

early identification of nonadherence. Since default usually

occurs early in treatment, rapid detection could lead'to

immediate intervention and a possible decrease in overall

nonadherence (Daniel, 1982~ Monie, Hunter, Rocchiccioli,

White, Campbell & Kilpatrick, 1982). Barriers to adherence

revealed by the model might become the focus of the

intervention program. Therefore, models of health behavior

have both theoretical and practical research implications.

The models to be reviewed here are: 1) The Health

Belief Model (Hochbaum, 1958)~ 2) The Theory of Reasoned

Action (Fishbein, 1980)~ 3) The Theory of Social Behavior

(Triandis, 1980)~ and 4) The Health Compliance Model

(Heiby & Carlson, 1986). The Health Belief and Health
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Compliance Models were developed specifically for health

behaviors. However, the Theories of Reasoned Action

and Social Behavior are just beginning to be applied to

health settings. Recently investigators have begun to

compare the relative effectiveness of selected models in

explaining and predicting health behavior (Wa11ston &

Wa11ston, 1984; Seibold & Roper, 1980; Bentler & Speckart,

1979; Brinberg, 1979; Schlegel, Crawford & Sanborn, 1977;

Bagozzi, 1981; Hill, Gardner, & Rassaby, 1985; Fredricks &

Dossett, 1983).

Health Belief Model. Originally based on the dynamic

personali ty theory of Lewin (1935)' and related va1ue

expectancy models of decision making (Rotter, 1954), the

Health Belief Model was first outlined to explain

preventive health behavior (Hochbaum, 1958; Rosenstock,

1966). Health decisions w~re thought to be influenced by:

1) perceived susceptibility to the disease; 2) perceived

severity of the potential illness; 3) a weighing of the

benefits of the health action vs. the cost of seeking care

(physical, financial, social, or psychological); 4) cues to

action such as media health messages; and 5) modifying

factors including demographic and socio-psychological

characteristics of the decision maker. An extension to

treatment compliance included a motivational component,

modifying and enabling factors (Becker & Maiman, 1975) and

increased emphasis on cues to action (Masur, 1981).
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The huge literature on the Health Belief Model

seems to provide a correlational understanding of variables

related to preventive health behavior. Early reviewers

concluded that the Health Belief Model adequately

integrated the findings in this area (Kasl & Cobb, 1966;

Rosenstock, 1966). Subsequently the model was widely

accepted in applied settings and frequently used to explain

health decisions (Haefner, 1974). However, explanation

implies prediction and causal relationships betw~en beliefs

and behavior, conditions not satisfied by simple

correlational data (Pedhazur, 1982). A closer look at

Health Belief Model research is needed.

A review of the literature reveals basically cross

sectional research. For example, health beliefs are

correlated with the probability that subjects will pick up

health information pamphlets on the same day the beliefs

are measured (Walker, wallston & wallston, 1980). Other

studies have measured health beliefs after the preventive

behavior has occurred. In this approach subjects are

questioned simultaneously about their health beliefs and

the preventive behaviors in which they typically engaged in

the past (Langlie, 1977). Since beliefs are investigated

immediately before or sometime after the preventive health

behavior in these studies, the source of influe~ce is

impossible to detect. These data do not support a

predictive model; it is not surpr ising that the model has
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been criticized as showing poor predictive ability

(Baranowski, 19;9).

Recent reviewers have called for prospective studies

to more carefully study predictive relationships (Becker,

1979~ Taylor, 1979). Only a few studies to date have

prospective designs and are controlled enough to test the

notion that the Health Behavior Model has predictive power

(Becker, Maiman, Kirscht, Haefner & Drachman, 1977~ Taylor,

1979). Here the results are equivocal.

Becker and associates (1977) found that health

beliefs were predictive of weight loss in a prospective

study of mothers' compliance to their childrens' weight

loss program, though not predictive of appointment-keeping.

Support for the model is not provided here since the direct

compliance measure, appointment-keeping, was not predicted

by health beliefs. The indirect outcome measure, w~ight

loss, has many uncontrolled alternative explanations~ thus,

it cannot be used as a measure of compliance when assessing

the importance of health beliefs (Epstein & Cluss, 1982).

For example, positive health beliefs and successful w~ight

loss might be spuriously correlated when the weight loss is

actually due to illness rather than to dieting behavior. In

this case, measuring actual dieting and exercise behaviors

related to health beliefs is more valid than measuring

weight loss itself as an outcome variable. Also, these

data were assessed overall by multiple regressions using
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correlated dependent variables individually as criteria.

The variables were appointment-keeping and weight loss

measures from four subsequent visi ts to the study clinic.

Since the variables are probably all correlated, repeatedly

draw~ng out the same variance through multiple regression

produces a distorted conception of the shared variance

(Pedhazur, 1982). In this case a multivariate technique

would be more app~opriately used. Therefore, on several

counts this study cannot be cited as supportive of the

Heal th Belief Model.

In another prospective study, Taylor (1979) measured

health beliefs at intake and at six months in a field study

of compliance in hypertension control. He found that

initial health beliefs did not predict compliance at six

and twelve months of care. However, health beliefs

measured at six months correlated wi th compliance at six

months and also predicted compliance at twelve months. He

concluded that health beliefs don1t precede and determine

compliance but develop along w.i th compliance behavior in

the early months of treatment: therefore, compliance is

unlikely to be enhanced by modifiying health beliefs at

intake.

These findings suggest that the Health Belief Model

may not be predictive of preventive health behavior until

the behavior has been practiced. The theories of cognitive

dissonance (Festinger, 1957) and self-perception (Bern,
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1972) suggest that the observation of personal behavior may

influence belief/attitude development. Beliefs brought in

line with personally observed preventive behavior may be

more effective in predict~ng future compliance than are

beliefs measured before behavior has occurred. Taylor's

(1979) 'research seems to support this notion. However,

most studies of the Health Belief Model do not include the

patient's ongoing experience with the medical system

(Christensen, 1978).

Other problems are found in Health Belief Model

research. For example, inconsistent measurement of

variables across studies limits comparisons. Poor

reliability and validity of construct measures probably

introduces significant measurement error into many studies

(Becker & Maiman, 1975). The possible multiplicative

relationships of the Health Belief Model variables have

been ignored as the model is tested piece by piece (Becker

& Maiman, 1975). For example, Wallston & wallston (1984)

suggest that perceived susceptibility x perceived severity

might give a measure of vUlnerability or perceived threat.

Since variables are usually tested in an additive linear

model, such relationships of Health Belief Model variables

are not know~. Also inappropriate nonparametric statistics

have been used to test hypotheses implying interaction of

variables (Kirscht & Rosenstock, 1979).
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In summary, Health Belief Model research reveals a

series of interesting relationships between beliefs and

preventive behavior. Evidence of strong predictive or

causal relationships has not been established and the model

does not include long-term health behaviors. Basically the

model is unwieldy: the many variables present in each

component preclude a test of the total model. Parts of the

model are tested in an attempt to give validity to the

whole (Masur, 1981). However, methodological and

statistical flaws prevent an adequate comparison across

studies. Strictly speaking, an unwieldy, untestable model

is not falsifiable. And Shaw & Costanzo (1970) point out

that a theory must be falsifiable to be proven valid.

Still certain components of the Health Belief Model

show enough correlational support to be considered as

elements in future research. Perceived susceptibi1ity/

severi ty has been found strongly related to taking

preventive action in dental care, heart disease testing and

cancer screening (Fink, Shapiro & Roester, 1972: Haefner &

Kirscht, 1970: Kegeles, 1963). Cues to action have been

supported by the behavior modification literature (Melamed

& Siegel, 1980). And a basic cost/benefit analysis has been

shown to variously affect compliance based on patients'

perceptions of the benefits of treatment versus the

perceived risks (Elling, Wi ttemore & Green, 1960: Becker,
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1974). These elements need further investigation and will

be found in the models to follow.

Theory of Reasoned Action. Based on Lewin's (1951)

Field Theory, related value-expectancy models (Rotter,

1954)~ and his own extensive work on attitudes (Fishbein &

Ajzen, 1975), Fishbein (1980) has developed the Theory of

Reasoned Action (see Figure 1). His basic assumption is

that behavior is volitional. Therefore, an individual's in-

The person's beli~fs

lhdl the behavior
leads 10 certain
outcomes dod his
"\'dlualluns 01
these outcomes

The person's beliefs
lhdl specific individuals
or ~roups Ihink he
should or should not
perform the behavior
and his monvation 10

comply with the spe
cific referents

Attitude toward
Ihe behavior

ReLJlivelmportance
of altitudinal and
normative
considerations

Subjective norm

Inll'nliun 8t'haviOI

Note: Arrows indicate the direction of Influence.

Figure 1 Factors Determining a Person's Behavior

Source: Ajzen & Fishbein (1980)

tention to engage in a particular behavior is the best

predictor of that behavior. Intentions are predicted by

Attitudes Toward the Act and the Subjective Norm.

Attitudes are composed of beliefs about the outcomes of the

act and evaluation of these outcomes. The Subjective Norm

is composed of beliefs about the attitudes of important
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others toward the act and subjective motivation to comply

with these attitudes.

The regression equation expressing the Theory of

Reasoned Action is as follows:

Behavior'~'Intention= w* x Atti tude Toward the Act +
w x SUbjective Norm + Error

Attitude Toward the Act = (sum of beliefs about
the outcomes of the behavior x the
evaluation of those outcomes)

SUbjective Norm = (sum of beliefs that
important others want individual to
engage in the behavior x motivation to
comply with important others)

* w=regression w~ight

Fishbein (1980) contends that his parsimonious

formulation is sufficient to predict intention to engage in

a specific act. All other important variables external to

the Theory of Reasoned Action may enhance understanding but

do not increase prediction (see Figure 2). These external

variables include demographic characteristics, general

attitudes, and personality traits. Several studies have

showp that patterns of regression weights may vary among

different groups delineated by the external variables;

how~ver, external variables do not add to the variance

explained by the Theory of Reasoned Action. For example,

religion, per se, did not improve prediction of family

planning intentions over Fishbein's (1980) theory; however,

Catholic subjects were more influenced by Subjective Norms

and Protestants w~re more influenced by Atti tudes Toward
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the Act in arriving at their intentions to engage in family

planning behavior. In this way external variables

contribute to understanding of subject groups but not to

prediction of intentions.

SublfCllVW
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Figure 2 Indirect Effects of External Variables on
Behavior

Source: Fishbein (1980)

Wallston & Wallston (1984) have suggested that the

Health Locus of Control Scale (HLOC) (Wallston, Wallston,

Kaplan & Maides, 1976) be used as an external variable.

Since the BLOC has shown weak predictive ability in

relationship to heal th behaviors, its value may be in

delineating internal and external BLOC groups. The

regression patterns for these groups may provide insight



13

into the differential formulation of intentions. Support

for this idea is found in the work of Saltzer (1978), who

studied attitude/intention relations in dieting among

subj ects highly valuing health and/or physical appearance.

Using a weight Locus of Control (WLOC) measure (based on

BLOC), she found that high internals were more influenced

by Attitudes Toward the Act in their intentions to lose

weight, while high externals showed heavier regression

weights for the Subjective Norm. Though the weights of

Attitude and Subjective Norm differed by WLOC, the combined

ability to predict intention was equally significant for

both groups (p < .001).

These studies support Fishbein's (1980) contention

that his model is sufficient to predict health intentions.

The study of external variables helps us understand how

individuals arrive at intentions to behave in certain ways.

This know ledge has relevance for promoting compl iance to

preventive regimens. A prediction of those unlikely to

comply coupled with an understanding of external variables

related to Attitude and SUbjective Norm might suggest

workable intervention methods to improve compliance. For

example, in high external BLOC patients not intending to

comply, social support of the family might be sought

(Wallston, Alagna, De Vellis & De Vellis, 1983). We know

from the regression weights for high externals reported

above, that improved social support for compliance may be
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more effective than attempts to change personal attitudes.

Thus, Fishbein's (1980) formulation is of theoretical

interest and has practical significance as well.

Fishbein (1980) has outlined a number of measurement

problems critical to the operationalization of his theory.

Careful attention to these problems and their solutions

will promote better comparison betw~en studies and improve

prediction within studies.

Measurement of Attitude Toward the Act. Fishbein

(1980) stresses that an individual's intention to engage in

a particular behavior is the best predictor of that

behavior. For example, if a prediction of Crest

toothpaste buying behavior is desired, simply ask an

individual if he or she intends to buy Crest (Attitude

Toward the Act). In contrast, asking a less specific

question may have little relationship to the actual

intention to buy (e.g., "What is your attitude toward

Crest1" (Attitude Toward the Obj e cc) ) , Al though the

general attitude tow~rd the product might be positive, the

specific intention to bUy may be mediated by other

variables (e.g., cost, supply already on hand, etc.). In

this way Fishbein distinguishes between traditional

measurement of Attitudes Toward the Object (Crest) and

Attitude Toward the Act (buying Crest). Fishbein & Ajzen

(1975), through extensive research with highly reliable

instruments, were able to show that attitudes toward the
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act w~re better predictors of intention than the more

general attitudes toward the object.

Measurement of Intentions. Prediction of behavior is

improved if intentions are measured with all possible

alternative choices. This has important implications for

health behavior (Wallston & Wallston, 1984). For example,

dieting may involve the choices not to diet, to eat

slightly less, to eat much less, or to strictly diet.

Intentions related to preventive health behavior often

include a range of possible behaviors and clearly involve

an option to do nothing--make no changes in behavior.

Fishbein (1980) has found increased predictive ability with

a difference measure composed of intention to smoke minus

intention to not smoke. This difference score considered

alternative choices and produced a better relationship

between intention and actual smoking behavior than did

either intention alone.

Measurement of Behavioral Categories vs. Behaviors.

Another measurement problem emphasized by Fishbein (1980)

involves categories of behavior vs. specific acts. For

example, sUbjects may be asked if they intend to diet

(category); they say nyesn but later it is found that they

have not lost weight. Since dieting is composed of many

specific acts (e.g.~ diet pills, fewer desserts, exercise),

prediction is increased if intentions toward the specific

acts involved in dieting are elicited, followed by
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behavioral measurement of the same specific acts. These

acts can be assembled as an index to form the diet

category. Since attitudes predict intentions, attitudes

toward the specific act must also be obtained. In this

way, measurement is more exact and prediction improved.

For example, a recent study of weight loss in college women

revealed specific indicies of intentions to diet and

exercise were more predictive of diet and exercise

behaviors than w~re general intentions to lose weight. The

dieting behavior index also predicted actual weight loss

better than did general intentions (Sej wacz, Aj zen &

Fishbein, 1980). Since outcome (here actual weight loss)

is not a good way to evaluate health behaviors due to

possible alternative explanations (Epstein & Cluss, 1982),

Fishbein has provided us a way to measure and predict the

behaviors crucial to outcome. If, in addition, alternative

explanations can be ruled out, we then have better

understanding and prediction of intentions, behavior and

their probable relationship to outcome.

Measurement of Attitudes and Behavior. Studies over

the last forty years suggest that attitudes show poor

predictive ability in relation to behavior. In an

exhaustive review of this dismal Ii terature, Ajzen &

Fishbein (1977) emphasize that improved prediction is

possible if measures show correspondence in context,

target, action, and time elements. For example, if the
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specific attitude toward taking (action) a certain

medication (target) at home (context) in the next six

months (time) is elicited from a patient, his/her response

will show a good cor respondence to behavior measured

according to the same criteria at six months. Minimally

the target and action elements must be present to improve

attitude/behavior correspondence. Therefore, the failure of

past research to show positive attitude/behavior relations

may be, in part, due to inadequate measurement of the

concepts involved. Thus, Ajzen & Fishbein (1977) were able

to show that the previously reported low associations

between attitude and behavior were partly a·function of

inadequate measurement.

The Punction of Self-Report. Fishbein (1980) supports

the use of self-report of behavior in field research. This

is a practical approach as it is impossible to observe many

behaviors, especially in the health area. Obviously it is

not possible to peek over patients' shoulders in their

homes as they take their pills. Other investigators show

mixed opini ons about self-report. Cor r e l, ati ons of .72

have been reported between pill count and self-report

(Haynes, 1979). Others emphasize that self-report is an

unreliable way to assess behavior (Gordis, Markowitz &

Lilienfeld, 1969; Sheiner, Rosenberg, Marathe s Peck,

1974; Preston & Miller, 1964). Wherever possible objective

(e.g., urine analyses for drug trace) or indirect
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obj~ctive (pill count) measures should be undertaken to

confirm self-report (Gordis, 1979).

In summary, an extensive methodology is in place for

measuring the beliefs, attitudes, intentions, and behavior

related to the Theory of Reasoned Action. Refinement of

measures allows improved prediction and better comparison

betw~en studies.

The Theory of Reasoned Action has recently been

applied to the health area. Health topics of investigation

include alcohol and drug use (Fishbein, Ajzen & McArdle,

1980; Bentler & Speckart, 1979; Schlegel, Crawford &

Sanborn, 1977), family planning behavior (Davidson &

Jaccard, 1975; Fishbein, Jaccard, Davidson, Ajzen & Loken,

1980; Jaccard & Davidson, 1972; Davidson & Morrison, 1983;

Smetana & Adler, 1980), smoking (Fishbein, 1980; Fishbein,

Loken, Chung & Roberts, 1978), weight loss (Saltzer, 1978,

1980: Sejwacz, Ajzen & Fishbein, 1980; Schifter & Ajzen,

1985), seat-belt use (Budd & Spencer, 1984); infant

feeding (Manstead, Proffitt & Smart, 1983), blood donation

(Bagozzi, 1981), and cancer detection (Hill, Gardner &

Rassaby, 1985). The relationship between intention and

actual behavior is receiving increased emphasis through

field research.

The advantages of Fishbein's (1980) model for the

study of preventive health behavior are clear. The

parsimonious formulation is practical in field studies
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w~ere extensive questionnaires are impractical. Also, an

extensive existing literature provides clear methods for

operationalizing variables w~th knowp levels of reliability

and val idi ty (Aj zen & Fishbein, 1980). The use of a

standardized approach allow~ for better comparison across

studies as a knowledge base grows. Understanding and

explanation can be facili tated by the measurement of

important variables external to the theory. The benefits

of a strong predictive model in long-term compliance

include the development of interventions as well as the

prediction of compliance behavior. For example, an

intervention with V.A. alcoholics unwilling to sign-up for

an alcohol treatment program recently showed that 30%

agreed to sign-up for treatment after hearing a ten minute

persuasive communication aimed at changing beliefs about

treatment. Changes in beliefs led to changed intentions and

increased signing-up as predicted by the Theory of Reasoned

Action (Fishbein, Ajzen & Mc Ardle, 1980). Although this

is a short-term intervention and no follow-up is presented,

this study show~ the potential of the theory to contribute

to health compliance.

Some disadvantages of the model are reviewed by

Wallston and wallston (1984). As described below these

are: 1) the extreme specifici ty of the model; 2) problems

in responses of low socioeconomic status (SES) subjects;

3) failure to consider environmental facilitators of
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intentions; and 4) problems of variability in intentions

when an act is viewed positively by almost all subjects

(e.g., w~ll-baby check-ups).

1) specificity of the model. The need for specificity

demands extensive work before the model can be applied to

each new health situation. Although this limits easy

applicability, a more general value-expectancy approach,

the HLOC (Wallston & Wallston, 1976), was found to have

weaker predictive abi,li ty. On the individual level,

research supports the notion that individual tailoring of

complex regimens leads to better results than general

programs designed for all patients (Dunbar, Marshall &

Hovell, 1979). Al though Rokeach '(1980) cri ticizes the

specific measurement approach of Ajzen & Fishbein (1980) as

ungeneralizable, the health area may require specifici ty.

Because the demands of different preventive health

behaviors and programs vary greatly, there may be no ready

solution for the specificity needed in operationalizing

Fishbein's (1980) theory.

2) Responses of low SES subjects. Low SES subjects

appear to have problems responding to the attitude scales

usually used in this type of research. This remains a

serious problem to be addressed in future studies. Since

lower SES groups have the poorest health in this country

(Hanlon & Pickett, 1979), attention to this issue is vital.
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3) Environmental facilitators. Environmental

facilitators of behavior such as transportation to the

clinic may mediate between intention and behavior.

Fishbein's model does not consider this factor, although

Ajzen & Fishbein (1980) point out that behavior and

intention show 'less correlation as they are measured

further apart in time. They would argue that lack of

transportation would change intention, hence change

behavior. However, their model does not assess the effects

of facilitating factors which may be important in health.

This problem has been addressed recently by Icek Ajzen

(1985) in his Theory of Planned Behavior, a broader model

subsuming the Theory of Reasoned Action. Here Ajzen posits

that long-term goals or "planned behavfora" are affected

by perceived control over internal & external barriers to

success as well as by the standard Fishbein variables.

Perceived control is similar to Bandura's (1978) self

efficacy concept. This extension of the original theory is

relevant to preventive health behaviors. For example, in a

study of weight loss, Schifter and Ajzen (1985) found that

intention and perceived control over successful w~ight loss

were significantly correlated with actual weight loss,

while attitude and subjective norm were not.

4) Similar views toward an act (e.g., well-baby check

ups are good). Intention may show poor prediction when a

behavior is viewed as uniformly positive. In this case,
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Fishbein's (1980) model may show w~ak prediction and other

factors such as transportation, illness of other children

at home, baby-sitting facilities, work schedule, etc., may

have increased importance in prediction.

The Fishbein model also does not take into account

the effects of past behavior on attitudes as outlined by

Bern (1972) and Festinger (1957). Especially the

possibility of a feed-back loop must be considered. For

example, in Taylor's (1979) study of hypertensives, the

observation of compliance behavior may have affected

Attitudes Toward the Act (e.g.,"I am taking this medicine

so it must be worthwhile.") which in turn strengthened

intentions to continue complying.

A beginning look at this area is found in the

alcohol/drug work of Bentler & Speckart (1979). Using the

LISREL (Joreskog & Sorbom, 1978) approach to assessing

causal modeling, these investigators found that past

behavior accounted for a significant portion of the

variance of intentions beyond the amount accounted for by

the traditional Fishbein variables. Also they found an

independent, direct effect for attitudes on behavior not

mediated by intention. Since this approach looks at all

model functions, is capable of testing the variance

accounted for by additional variables, does DQt assume

perfect measurement of variables as does path analysis, and

allows for nonrecursive feed-back loops, the future of
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research on Fishbein's model may show increasing use of

LISREL in causal modeling.

A comparison of the Health Belief Model and the Theory

of Reasoned Action shows that both stem f rom Lewin (1935~

1951) and both are based on a value-expectancy or

cost/benefit model of decision making. In this sense

Health Belief Model factors are being tested by Fishbein's

more parsimonious formulation. Elements from the Health

Belief Model showing importance for preventive health

behavior could be assessed for their contribution to the

Fishbein model. Relevant elements include: 1) perceived

threat, a potential motivator of health behavior~ 2) cues

to action~ and 3) modifying and enabling factors such as

transportation. A comparison of these models suggests a

number of variables which may add to the predictive

strength of the Fishbein model in preventive health

behavior. Greater understanding of health decisions would

be facilitated by the study of the basic model and the

addi tional variables.

In conclusion, further application and extension of

Fishbein's model to preventive health behavior is nee ded r

for example, Ajzen's Theory of Planned Behavior shows

special promise in predicting long-term health goals.

Triandis' Theory of Social Behavior. Triandis (1980)

seeks to generate a model comprehensible to many

disciplines (e.g., sociology, anthropology, psychology),
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thus facilitating the interrelationship of social

scientists as they attempt to explain behavior (see Figure

3). In a sense he is outlining the universe of factors

involved in a specific social behavior, including the

effects of history, ecology, biology, social factors,

individual perceptions, habit, etc. He proposes predictive

linkages between the elements of his model and advocates

mUltiple measures of each element (Campbell & Fiske, 1959)

and convergent operations to distinguish constructs

(Garner, Hake & Eriksen, 1956) when testing hypotheses

generated by the model.

His basic premise is that attributes of the ecology,

culture and situational reinforcement sequences determine

the personali ty of the people living in a particular

society. In turn personality determines the behavior of the

people. Actual and perceived outcomes of behavior feed

back via personality characteristics to change intentions

and affect future behavior. Special attention is focused

on facilitating mediators of behavior which include the

social situation and biological factors such as relevant

arousal. The model contains social norm, cost/benefit and

intention concepts similar to Fishbein1s (1980) theory. In

addition, Triandis (1980) emphasizes the role of affect and

the effects of habit, self-perception of behavior and

reinforcement in explaining behavior.
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Although Triandis' model provides a global look at

social behavior, he has also constructed specific equations

to test the main elements predictive of behavior (see

Figure 4).

I. p. - (wAH + w,UP )( F

2. I - w.5 + w.A + w..C

3. C - t (Pc; x Vc;),-,

4. 5 - WHB t NB) + WRB f RBI + "'PHD PNB
,.-1 I-I

NO/~: p. is the probability of an acl's occurrence; H is habil; I is intenlion; P is psycholot/ical
arousal: F is fac:iIilatingcondilion; 5 is social faclol'S: A is affec:l;C is perceived consequences; Pci is
the perceived probability lhaIthe act will have consequence ;; Vci is Ihe value of !he consequence ;;
NB is nonnalive beliefs; RB is role beliefs: PNB is personal normalive beliefs; INTAG is at/reemenls
with others regarding the behavior, IIId 5C is the self-c:oncepi wilh regard 10 the behavior.

Figure 4 Triandis' Equations

Source: Wallston & Walls ton (1984)

Using these equations, Triandis states that behavior

will occur depending on the strength of Habit (past similar

behavior) or Intention to perform the behavior multiplied

by Physiological arousal (anxiety, motivation to act) and

pacilitating conditions (knowledge and ability to act).

Intentions are composed of Social norm, Affect (act is

"good or bad"), and perceived Consequences (formulated like

Fishbein's (1980) Attitude Toward the Act). The Social

norm component in Triandis' model is more complex than

Fishbein's (1980) construct: it includes general Normative
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Beliefs, personal Role Beliefs, Personal Normative Beliefs,

agreements with others regarding the behavior (INTAG), and

Self-Concept about the behavior (e.g.," I am the type of

person who engages in preventive heal th behavior. "). The

exact empirical relationships of these factors in specific

si tuations remain to be tested. For example, Wallston &

Wallston (1984) suggest that Habit or Intention or

Physiological Arousal or Facilitating Conditions, if strong

enough, may result in health behavior. This suggests an

additive relationship, while Triandis proposes Habit or

Intention multiplied by Physiological Arousal and

Facilitating Conditions, suggesting that both Physiological

Arousal and Facilitating Conditions are necessary factors

in behavior. These interesting ideas need further research

attention.

This model has not been as thoroughly tested as

Fishbein's (1980) theory: the focus is often the prediction

of intention without measures of actual behavior (e.g.,

Jaccard & Davidson, 1975). And it suffers from the same

need for specif ici ty in each new area as does the Theory of

Reasoned Action (Fishbein, 1980). However, it contains

several variables of potential importance for the

prediction of health behavior not included in Fishbein's

(1980) formulation. For example, research suggests that

habit (past behavior) (Bentler & Speckart, 1979),

arousal/motivation (Becker & Maiman, 1975), facilitating
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conditions (Haynes, 1976), self-perception of actual

behavior (Bern, 1972~ Festinger, 1957), affect (Janis, 1984)

and reinforcement contingencies (Melamed s Siegel, 1980)

may be important predictors of preventive health behavior.

A controversy exists betw~en Fishbein (1980) and

Tri~ndis (1980) related to the inclusion of Affect as a

predictor of behavior. Triandis distinguishes betw~en

Perceived Consequences (a cognitive act) and Affect (an

emotional response). Fishbein (1980) sees this distinction

as arbi trary, stating that all attitudinal responses

include cogni tion and affect (good-bad evaluation). Also

Fishbein (1980) has not been able to distinguish between

the two empirically. Fishbein (1980) asserts that

Perceived Consequences (same as Attitude Toward the Act)

include affect and cognition. Since the recent w~rk of

Janis (1984) suggests that affect may play an important

role in health decisions, further study is needed to

resolve this controversy.

Fishbein (1980) has also found the Personal Normative

Belief ("I should perform this behavior.") component of

Triandis' Social Factors element to be highly correlated

w~th Intention. Since these variables could substitute for

one another, including both may artificially boost the

multiple correlation or produce, in the wprst case,

mUlticollinearity (Pedhazur, 1982). Further comparison of

model elements is obviously needed.
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Application of Triands' (1980) model to the health

area and comparisons of the Fishbein/Triandis models have

recently appeared in thf: literature (Wallston & Wallston,

1984: Jaccard & Davidson, 1975: Seibold & Roper, 1980:

Bagozzi, 1981). Results are mixed: neither model is

clearly superior in predicting preventive health behavior.

Operationalization of Triandis' (1980) constructs is still

inconsistent across studies (Wallston & Wallston, 1984).

Indeed, Triandis (1980) has emphasized that all variables

of both models must be carefully measured to facilitate

comparisons. Wallston s wallston (1984) suggest that

elements of both models combined may yield the best

prediction for certain health behaviors. Further research

is needed in these areas.

In conclusion, Triandis (1980) presents a broader

predictive model than Fishbein (1980). Included are

several additional variables which may be very important in

predicting preventive health behavior, including habit,

arousal/motivation, facilitating conditions, self

perceptions of actual behavior, affect and objective

contingencies. However, self-perceptions of actual

behavior and objective contingencies are omitted from his

working equations. These factors may influence long-term

maintenance of health behavior and are included in the

model to follow.
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The Health Compliance Model. The Health Compliance

Model (see Figure 5) is drawn from social psychology,

cognitive psychology and the behavior modification

literature. The antecedent ---> behavior <--->

consequences paradigm is familiar from behavior

modification research (Melamed & Siegel, 1980) and supports

the notion that consequences are vital to behavior

maintenance. This element was not actively considered in

the other models. The addition of the modulating

organismic differences component draws from social and

cognitive psychology~ it includes elements of the previous

models such as beliefs, attributions, and expectations.

This model differs from an operant functional analysis

(Melamed & Siegel, 1980) by including perceived antecedents

and consequences as predictors of behavior under the

organismic differences component. Therefore, both actual

and perceived antecedents and consequences are important in

this model.

For example, the situational-antecedents cue or set

the stage for the behavior and may affect the probabili ty

of behavior directly (e.g., drug packaging~ transportation

to clinic) and indirectly through organismic differences.

Here individual perceptions of the salience of the

situational antecedents to the performance of the behavior

intervene to affect behavior. Organismic factors (e.g.,

attributions, expectations, and self-control skills) also
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determine which reinforcements or punishments will be

salient for different individuals. Perceived consequences

of the behavior form the base for an individual

cost/benefit analysis. The outcome of this analysis in part

determines whether the health behavior will be maintained.

Therefore consequences of the behavior have both immediate

(through contingency) and delayed (via perceptions) effects

on behavior maintenance. Interesting to note is the double

arrow: betw~en organismic differences and behavioral

response, suggesting that each can affect the other.

Characteristics of individuals can affect behavior outcome;

however, the performance of behavior can also affect

perceptions and possibly change attitudes toward the

behavior as suggested by Bern (1972) and Festinger (1957).

This model seems especially appropriate for compliance in

long-term prevention behaviors.

1.Reinforcements
(+ ,-)

2.Punishments

Compliance
Response

1.Attitude
2. Expectations
3.Self-control
4.Demographics
5.etc.

!

Organismic ~~~~~~ Consequences
Differences

1.Cues
2.Drug-packaging
3.Social support
4~etc.

Situational-Antecedent
Variables

Figure 5 Health Compliance Model

Source: Heiby & Carlson, 1986
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The Health Compliance Model has received support in a

study of exercise maintenance, where situational

antecedents (access to exercise setting), organismic

differences (self-motivation; enj oyment of exercise) and

consequence (physical discomfort during runs; mental

euphoria after runs; frequency, duration and distance of

runs) components were predictive of marathon completion.

The importance of the components in predicting compliance

varied by phase of training. Initially all three components

were important. As training progressed to middle and end

stages over a nine month period, consequence variables

became the most important predictors of marathon

completion. Attitude change (e.g. seeing oneself as a

"runner") subsequent to initial training and its potential

effect on marathon completion was not investigated in this

study (Heiby, Onorato & Sato, 1985).

The main difference betw~en the Health Compliance

Model and prior models is the absence of the

Social/Subjective Norm component stipulated in both

Triandis' (1980) and Fishbein's (1980) formulations. This

element may be very important in cross-cultural compliance,

particularly in Asian groups where the social norm is

highly valued (Carino, 1981). This component can be readily

categorized under Situational-Antecedent Variables and

should probably be included in future studies of the Health

Compliance Model.
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Another difference between models is found in the

cost/benefit approach. The models mentioned above specify

a perceived outcomes analysis, while the Health Compliance

Model focuses on actual and perceived outcomes. Both types

of outcomes are important in predicting behavior at

different stages of compliance. A complete model of

compliance should probably include initial expectations of

outcome for early prediction of compliance as well as an

assessment of actual behavior for the prediction of long

term maintenance. Another difference is seen in the

Intention element. Although subsumable as an organismic

variable in the Health Compliance Model, Intention is not

directly related to behavior as a mediator of all other

variables as in the other models. The relative efficiency

of these models in predicting behavior at different stages

of compliance is an empirical question needing further

research.

In conclusion, the Health Compliance Model is the

broadest model considered so far. It includes elements

from other models and places special emphasis on the

consequences necessary to behavior maintenance. Although

all the models presented here share the need for specif ic

design in each new health situation, replications using

the same models may ultimately sort out universal elements.

If these elements are important in many types of long-term

health changes, the goal of a more general model



34

would eventually be achieved. Drawing from Wallston &

Wallston's (1984) suggestion that the best model might be a

combination of elements from several approaches, the Model

of Preventive Health Behavior is presented below. In order

to present the whole model clearly, it has been divided

into predictive and reciprocal relationship sections.

The strongest components from past research have been

combined in the preventive Health Behavior Model using the

extensive work of Fishbein (1980) as a base. Through feed

back loops it also provides for attitude change due to

perceived outcome and self-perception of compliance

behavior. A summary of research support for the elements

of this model is presented in Table 1.

An application of the Preventive Health Behavior Model

to a specific maintenance problem, adherence to preventive

tuberculosis (TB) treatment, forms the basis of this

dissertation research.

Application of Preventive Health Behavior Model to

Tuberculosis Treatment.

The Problem. Patient compliance has been called ftthe

most serious remaining barrier to the control of TB in the

United States ft (Addington, 1979, p. 741). Each year about

30,000 new cases of active TB are registered in the United

States (Spires, 1980). In 1985, the Centers for Disease

Control reported a 16:8% noncompliance rate among 27,167
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Figure 6a Preventive Health Behavior Model--Predictive
Relationships Section
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Table 1

Elements of Preventive Health Behavior Model showing
Research Support

Elements Models*

1) . Intention

2) Attitude
Toward the Act

3) Subjective Norm

4) Past Behavior

5) Perceived
Control

6) Stigma

7) Perceived Threat

8) Self-Efficacy

9) Competing
Behaviors

10) Perceived
Outcome

HBM

x

x

x

x

x

x

x

FISH

x

x

x

x

AJZ

x

x

x

x

x

TRIAN

x

x

x

x

x

HCM

x

x

x

x

x

x

x

* HMB=Health Belief Model
FISH=Theory of Reasoned Action
AJZ=Theory of Planned Behavior
TRIAN=Theory of Social Behavior
HCM=HealthCompliance Model
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cases, or an estimated 4,564 patients in treatment default

(CDC, 1985; Addington, 1979). Since each person with active

TB can infect 10-20 uninfected individuals, concern over de

fault and relapse remains intense in pUblic health circles.

TB is transmitted from person to person by the aerial

route through droplet nucleii. The bacillus, Mycobacterium

tuberculosis, is distinguished in the lab by its acid-fast

staining properties (Daniel, 1982). Once inhaled into the

lungs the bacteria multiply slowly causing a chronic

infection. Although the infection is usually controlled

well by the immune system at this stage (only 5% become

active TB), the subsequent lifetime risk" is substantial due

to the net effect of low risk over a long time (Comstock,

1980). A delayed hypersensi tivi ty reaction makes possible

the effective detection of early infection by the Mantoux

test. The sensitized immune system reacts to injected

tuberculin and produces a raised area at the site of the

inj ection. To rule out active TB, a pos I tive skin test is

followed by a chest X-ray and in certain cases a sputum

smear and culture for TB organisms.

When early infection is detected without signs of

active TB, preventive therapy is recommended. The standard

chemoprophylaxis (chemopro) treatment consists of a tw~lve

month course of isoniazid (INH) taken in one 300 mg. pill

per day (adult dose). INH w~rks by interfering wjth the

bacterial DNA synthesis during cell division. Side-effects
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are rare and usually occur early in treatment. pyridoxine

(10-50 mg. daily) is prescribed if peripheral neuritis

occurs~ INH is withdrawn if signs of liver dysfunction

appear. Patients are instructed to watch for side-effects

throughout treatment (Spires, 1980).

In 1985 the Centers for Disease Control reported that

32% of 69,027 patients starting INH treatment in 1982

failed to complete the twelve-month regimen, or a total

of 21,810 persons in default (CDC, 1985). Potential

threats to adherence in this regimen include lifestyle

change (pill-taking), long-term maintenance (one year

treatment duration), and no symptom reduction (symptom-free

infection) (Sackett & Snow, 1979).

A recent Hawaiian study (Shiono, Cohen & Nguyen,

unpublished manuscript) revealed a 33% overall

noncompliance rate for INH patients. These patients

belonged to Asian, Pacific Basin, Southeast Asian and

European American ethnic groups~ many were recent

immigrants to the United States. Special threats to

nonadherence are found among these groups. For example,

health is often a low priority as immigrants adjust to a

new country (David & King, 1972). They are subject to their

own cultural norms (Henderson &: Primeaux, 1981), may have

varying perceptions of the threat of TB (Drenckhahn & Wolf,

1966), will experience many environmental threats to

adherence (David & King, 1972), and may have varying
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beliefs about the outome of taking tuberculosis medication

(Drenckhahn & Wolf, 1966). Actual positive consequences may

be nonexistent (no symptom reduction). However, social

stigma may be a punishing factor (Drenckhahn & Wolf, 1966).

The length of the INH regimen has long been identified

as a contributor to nonadherence. However, as a result of

two key studies recently pUblished, the duration of

treatment may be changing nationwide. In a large eastern

European study, Comstock (1983) w~ighed the risks of side

effects against the benefits of INH at three, six, and

twelve months of care. He found that six months of INH

yielded the greatest amount of protection for the least

amount of risk for average and poor compliers. Only

excellent compliers received enough benefit after six

months to outweigh the accruing side-effect risk between

six and twe17e months. A sUbsequent cost-effectiveness

study on the same patient sample found that the six-month

regimen was more cost-effective than its three or twelve

month counterparts (Snider, Caras & Koplan, 1986).

In sum, the six month regimen is sufficient only with

good adherence; benefits of a regimen longer than six

months occur only if good compliance continues. Average

and poor compliers should stoF treatment at six months,

because continued poor compliance yields increased risk of

hepatitis and little additional protection against active

TB. Although not strictly generalizable to all patient
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groups, these results are affecting program policy

nationwide7 in February, 1987, Hawaii also instituted a

six-month chemopro treatment policy.

In preventive treatment generally, the understanding

and prediction of adherence are vital to effective patient

care. The significance of finding predictors can be seen in

Daniel's (1982) observation that most treatment failures by

default occur in the first few months of treatment. The

advantage of a strong predictive model in this case is the

early identification of noncompliers. Rapid detection

could lead to immediate intervention and a possible

decrease in ove~all noncompliance (Daniel, 19827 Monie,

Hunter, Rocchiccioli, White, Campbell & Kilpatrick, 1982).

The general literature reveals some social, clinic setting

and regimen correlates of adherence7 however, the search

for individual difference predictors has been largely

unsuccessful (Davidson, 1982). Gordis (1979) and Sackett

(1979) suggest that methodological problems may account

for the equivocal findings in many studies. These problems

include inadequate sampling, poor descriptions of patient

groups and treatments, lack of an intake cohort and limited

measures of adherence. These authors make a strong plea

for better methodology in approaching compliance problems.

The present research is designed to remedy past

methdological w~aknesses and to approach chemopro adherence

with a stronger predictive model.
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Research Goal~ The goal of this research was to test

and evaluate the Preventive Health Behavior Model by

relating beliefs/attitudes at intake with adherence

behavior at six months of preventive TB treatment. The

model was tested among Chinese, English, Ilocano, Korean,

Laotian, Samoan, Tagalog, and Vietnamese language groups.

The scope of this work was too extensive for one report;

therefore, this dissertation presents the findings for the

groups with the largest numbers. These language/cultural

groups are: l)English speaking, Philippine Islands born

(Eng/PI); 2) English speaking, United States born (Eng/US);

3) Tagalog speaking, Philippine Islands born (Tagalog); and

4) Korean speaking, Korean born (Korean).
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METHOD

Setting. The central Chest Clinic of the TB Branch,

Communicable Disease Division, Department of Health, State

of Haw~ii, provided the setting for this study.

Outstanding research support was provided by

administrative, professional, clerical, and custodial

staff.

Patient care was administered by a staff of three

physicians and eight nurses. At intake patients were seen

by a physician and a nurse. Subsequently, patients were

seen by a nurse unless a consultation with a physician was

indicated. Patients returned to the clinic at one, two,

four, and six month intervals after intake for a review of

their regimen and prescription refill.

Return appointments were managed on a block plan; that

is, patients were given a day to return, but not a specific

appointment time. On the return day, they were seen by the

first available nurse. This plan usually resulted in a

short wait for patients (58% reported waiting less than 15

minutes; 28% reported waiting 15 to 30 minutes; 14%

reported waiting more than 30 minutes). If patients did not

appear on the return date, nurses called them (usually

within the same week) or sent reminders by mail if phone

contact was unsuccessful.
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Population and Intake Sample. The population included

1476 out-patients (ages 13-53+) who were placed on chemopro

treatment during a 14 month period (August, 1985 to

September, 1986). An intake sample of patients was included

in the study if they agreed to participate, were age 13+,

showed no symptoms of active TB (were reactors,

converters, inactive TB, or suspect, past TB) and were

prescribed standard INH therapy or INH plus medication for

side effects (Pyridoxine). The final analysis includes

those subjects who completed treatment and those who

stopped by personal decision~ patients who were taken off

INH for medical reasons were excluded.

In Table 2 the population and the sample are compared

by gender, birthplace, and age. Overall, the sample

represents about 62 % of the population. Members of the

population not included in the sample represent several

systematic losses (prison inmates~ those admitted with

treatment already begun in other states~ retardates~ the

blind~ illiterates~ rural immigrant elderly.) The results

of this study will not be fUlly generalizable to these

groups.

The systematic loss in the older group (age 53+) was

expected~ in spite of a shortened, taped questionnaire

format for the rural elderly and vision impaired, this

older group was underrepresented in the sample. Numerous

causes for this include unfamiliarity with paper and pencil
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-----------------------------------------------------------
Table 2

Comparison of population* and Intake Sample

-----------------------------------------------------------
Population Sample Sample as %

of pop.

N %Total** N %Tota1 % Pop.

Gender

Male 710 48 421 46 59
Female 766 52 501 54 65

Total 1476 922 62

Birthplace

Hawaii 362 24 201 22 51
US 78 5 59 6 75
PI 834 56 529 57 63
Korea 202 14 133 14 66

Total 1476 922 62

Age

13-17 451 31 285 31 63
18-22 397 27 301 33 76
23-27 174 12 121 13 70
28-32 124 8 63 7 51
33-37 77 5 48 5 62
38-42 38 2 19 2 50
43-47 22 1 19 2 86
48-52 29 2 18 2 62
53+ 164 11 48 5 29

Total 1476 922 62

--------------------------------------------------------
* Source: TB Branch Data Base
** Percents are rounded
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activities, dependency on busy families for transportation,

very poor general health, poor comprehension of consent

form and/or task, etc. Many of these problems could be

overcome in a specially designed studY1 however, the

results of the present study generalize only to older

literate individuals of urban background.

A major potential systematic loss, caused by time

pressure on patients due to job demands, was handled by

including patients in the study at one month of treatment

if they were unable to complete questionnaires at intake.

This reduced the systematic loss due to job demands.

Another potential systematic los~ caused by

misunderstanding of staff, intrusiveness of research on

clinic function, or poor research organization was handled

by frequent -trouble shooting" meetings with staff and

frequent casual communication about project status. In

this way problems were solved quickly, allow~ng the maximum

possible referral of patients to the study.

Non systematic losses due to memory lapse, occasional

staff absences, etc. appear to be evenly distributed when

comparing percentages wi thin groups across the population

and sample. Therefore, these losses do not present a threat

to the representativeness of the sample.

Sa.p1e at Six Months. The population and intake sample

above reflect the TB Branch Data Base organization, which

is by place of birth (not language preference). Language
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preferences were determined when patients were referred to

the study. For example, of the total Philippine-born

patients referred to the study (N=529), 262 were English

speaking, 137 Tagalog-speaking, and 130 were Ilocano

speaking. In the Korean-born group (N=l33) 27 preferred

English, while 106 selected the Korean translations of

study materials.

Table 3 is organized by the language preference/place

of birth groups relevant to this report. This table shows

the intake sample numbers, the cases deleted (for medical

reasons, invalid profiles, and taped-version preference),

and the final total sample numbers submitted to analysis at

six months of care. Within-group proportions of the

experimental, control and refusal groups remain similar

after case deletion. Across groups patients taken off INH

for medical reasons run from 10% to 15%. Refusal rates are

similar across groups except for the low rate (9%) in the

Tagalog group. The six month samples are adequately

representative of the intake samples (see six-month sample

as a per cent of intake sample). Only the Tagalog

experimental group suffered slightly higher losses.

Overall, numbers were considered adequate for statistical

analysis.

De_agraphic Characteristics of Six-Month Sample. Four

clusters of demographic variables were extracted from

patient charts at intake and verified at follow-up. These
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The Sample at Six Months
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Lang. Intake Cases Deleted** Six Month Six Month as
Groups Totals Med Inv Tape Totals % of Intake

N %* N %. N % N % N % %
Sn9Lfl

Exper. 209 80 21 10 12 6 1 .4 175 80 84
Control 24 9 5 21 0 0 19 8 79
Refusal 29 11 3 10 0 0 26 12 90

Total 262 29 12 1 220
-------------------------------------------

Sn9LUS

Exper. 224 86 25 11 5 2 0 194 84 87
Control 0 0 0 0
Refusal 36 14 0 0 0 36 16 100

Total 260 25 5 0 230
-------------------------------------------

~aga12g

Exper. 103 75 15 15 9 9 3 3 76 72 74
Control 24 18 4 17 0 0 20 19 83
Refusal 10 7 1 10 0 0 9 9 90

Total 137 20 9 3 105
-------------------------------------------

K2~~sn

Exper. 91 86 10 11 2 2 0 79 84 87
Control 0 0 0 0
Refusal 15 14 0 0 0 15 16 100

Total 106 10 2 0 94

* Percents rounded
** Med=medical reasons

Inv=invalid profile
Tape=taped questionnaire
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included: 1) Personal demoqr aphd ca r 2) Health history

variablesi 3) Medical treatment featuresi and 4) Clinic

characteristics. The relationships of these clusters to

compliance behavior were evaluated at six months of care.

Descriptive statistics of these clusters are presented

below in Table 4.

Overall the participants are young, single, and well

educated. Of the foreign-born, nearly 75% of the Tagalog

and Korean groups have been in the United states for less

than one year. In contrast, the Eng/PI group has been in

the United States longer (51% longer than five years).

Koreans and Eng/PI have somewhat more family and personal

history of TB than the other groups. Treatment features

are fairly stable across groupsi the higher percentage of

converters (from negative to positive skin test) among

United States-born participants is due to the screening and

case-finding practices of the TB Branch. When persons are

tested more often, those recently infected can be more

easily detected. Clinic characteristics show that most

patients were seen at intake, listened to introductory

tapes, and were followed-up in the urban clinic. It is

interesting to note that proportions for ongoing care

preference are stable, except for a reversal in the Korean

group. More Koreans prefer care by the same nurse (53%),

while fewer (32%) were willing to see either the same or a

different nurse at return visits.
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----------------------------------------------------------
Table 4

Demographic Characteristics of Six-Month Sample

Language GroupsDemographic
Clusters

~~.~QDsl

g~mQg{5U;lbi~~

Age
13-22
23-32
33-42
43-52
53+

Gender
Male
Female

Marital
Single
Married
Prev. married

Educa
5-8 years
9-12 years
12+ years

Years in US
< 1 year
1-5 years
> 5 years

Eng/PI
N=175

N %*

III 63
42 24
14 8

3 2
5 3

73 42
102 58

129 74
44 25

2 1

6 3
91 52
78 45

38 22
48 27
89 51

Eng/US
N=194

N %

121 63
44 23
15 8

9 5
5 3

102 53
92 47

153 79
36 19

5 3

7 4
102 53

85 44

**

Tagalog
N=76

N %

54 71
16 21

1 1
2 3
3 4

31 41
45 59

62 82
11 14

3 4

14 18
44 58
18 24

56 74
17 22

3 4

Korean
N=79

N %

56 71
18 23

5 6
o 0
o 0

29 37
50 63

63 80
15 19

1 1

11 14
47 60
21 27

57 72
18 23

4 5
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-----------------------------------------------------------
Table 4 (Continued)

Demographic Characteristics of Six-Month Sample

-----------------------------------------------------------
Eng/PI Eng/US Tagalog Korean

H~gltb Hi~t~;u;:~

Family History
None 106 61 152 78 53 70 29 37
Active (a) 28 16 21 11 10 13 10 13
INH/+PPD(b) 23 13 17 9 6 8 23 29
Combo a b 18 10 4 2 7 9 17 22

Contact
To active TB 29 17 12 6 7 9 4 5
No contact 146 83 182 94 69 91 75 95

Hist. Nonadher.
Yes 19 11 14 7 4 5 6 8
No 156 89 180 93 72 95 73 92

Personal Hist.
INH/+PPD 59 34 26 13 12 16 20 25
No history 116 66 168 87 64 84 59 75

~~ggtmgnt fggty~~§

Side-effects
Reported yes 21 12 28 14 7 9 11 14
Reported no 138 79 151 78 66 87 66 84
Unknown 16 9 15 8 3 4 2 2

Medication
INH 149 85 162 84 68 90 60 76
INH + B6 26 15 32 16 8 11 19 24

Diagnosis
Reactor 153 87 113 58 65 86 70 89
Converter 13 7 79 41 1 1 0 0
Past TB 9# 5 2 1 10 13 9 11

-----------------------------------------
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Demographic Characteristics of Six-Month Sample
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Eng/PI
CliDi~
CbSlI:Sl~t~l:i~ti~~

Eng/uS Tagalog Korean

Follow-up
Urban
Rural

Tape Played
Yes
No

Time Seen
Intake
Return visit

150 86
25 14

164 94
11 6

152 87
23 13

147 76
47 24

173 89
21 11

161 83
33 17

64 84
12 16

67 88
9 12

64 84
12 16

74 94
5 6

70 89
9 11

59 75
20 25

47 27
10 6

110 63
8 5

Care Preference
Same nurse
Diff. nurse
Either OK
Undecided

* Per cents rounded
** Not applicable
i Contains 1 suspect, past TB

72 37
5 3

98 51
19 10

29 38
1 1

38 50
8 11

42 53
1 1

25 32
11 14
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Rights of participants. In this applied setting the

rights of participants were protected in several ways.

Initially, the entire project was approved by the Committee

on Human Studies of the University of Hawaii. SUbsequently,

the subjects were solicited to join the study through an

informed consent form designed to meet the requirements of

the Committee. Subjects were assured that they could drop

out at any time without penalty. In addition, names never

appeared on research materials; protocols were identified

by coded numbers. Research materials were carefully secured

at the TB branch to preserve confidentiality. All

assistants were fUlly trained in confidentiality and in

cross-cultural interviewing techniques.

Training of Experimenters and Related Reliabilities.

The three year funding of this study by Leahi Trust was

immensely helpful in attracting and maintaining bilingual

and trilingual research assistants. Continuity of

assistants was excellent--four (including those with

language facility) stayed with the project for one year;

four participated for six months each.

Experimenters w~re fully trained in confidentiality,

cross-cultural interviewing techniques, rights of subjects,

chart review, and data coding. Several types of

reliabilities between experimenters were established over

three phases of the study.
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1) Verbal presentation in English at intake. Tapes of

experimenters' initial interaction with potential

participants were studied by two judges for four

characteristics of presentation (see Table 5).

Table 5

Verbal Presentation to Subjects by Study Phase
Percent Agreement/Two Judges

Study Phase

Characteristics
(6 point scale)

Contento
Clarity'
Speed
Warmth

Initial
N=3*

89
100

91
100

6 months
N=5

93
100

90
90

12 months
N=4

100
100
100

83

* Number of experimenters

2) Reliabilities of translated tapes. The above

presentation in 'English was followed by a tape translated

in the participant's preferred language. Similarity

between language versions was evaluated by two judges over

four characteristics of presentation (see Table 6).

3) Accuracy of chart review. It was important to

establish continuing accuracy of chart review over the

duration of the study. Table 7 shows percent of accuracy

over three phases of the study.



Table 6

Reliabilities of Translated Tapes
Percent Agreement/Two Judges

English Tagalog Korean

% Agreement

55

Characteristics
(6 point scale)

Clarity
Speed
Warmth
Manner (Calm vs.
Tense)

Table 7

100
83
83

100

Percent Accuracy of Chart Review by Study Phase
Total 30 Charts (10 charts per phase)

Study Phase

Initial
N=3*

91

6 months 12 months
N=5 N=4

94 95

* Number of experimenters
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4) Accuracy of data coding. The accuracy of data

coding for computer submission was investigated by checking

randomly chosen completed records in each phase of the

study. Table 8 shows these results.

Table 8
Percent Accuracy of Data Coding

Total 40 records (10 each phase)

study Phase

Initial
N=3*

99.5

Intsk~

6 months
N=5

99.6

12 months
N=4

18 months
N=4

* Number of experimenters

Procedure. During a fourteen-month period beginning

August, 1985, all new INH patients meeting the study

criteria were considered potential subjects. At the close

of the intake appointment, nurses referred patients to the

project. Experimenters presented a brief verbal

introduction to patients in English, followed by a complete

taped explanation and informed consent form (see Appendix

A) in the language selected by the patient (English,

Tagalog, or Korean). Overall, about 85% of patients agreed

to participate in the study.
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A control group was drawn from among the largest study

N--Philippine-born consenting subjects between the ages of

15 to 24 who lived in the US less than five years. During

each quarter of the study 24 participants were randomly

assigned to experimental and control groups (stratified by

gender and language preferred (English or Tagalog). Overall

this provided a comparison of 48 experimental subjects who

filled ~ut the study questionnaire and 48 control subjects

who did not. The control group checks for possible effects

of the questionnaire itself on subsequent compliance.

Standard medical care was administered to

experimental, control, and refusal groups. All staff

members were blind to study group membership of patients.

At each visit during treatment nurses obtained a self

report of compliance administered in the preferred language

(see Appendix B), counted the pills remaining 'in bottles

returned by patients, and administered urine tests for the

presence of INH metabolites. All participants were followed

for six months to determine compliance behavior. Follow-up

data for all groups (including refusal) were drawn from

the charts as is commonly done in epidemiological studies.

100% of experimental and control group charts were

available for follow-up: 99.9% of refusal group charts w~re

found.

A six-month compliance evaluation was chosen for this

study because the literature suggested that six months of
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treatment provided optimal care when balancing health

benefits, health risks, and cost of care (Comstock, 1983;

Snider, Caras & Koplan, 1986). Plans also included

retesting sel~cted groups at six months to test the

reciprocal relationships in the model as shown in Figure

6b. However, subsequent Chest Clinic policy changes

(February, 1987) limited the treatment regimen to six

months. Although the predictive study was not compromised

by this change (all sUbjects were placed on a twelve-month

regimen at intake), plans to test the reciprocal

relationships w~re no longer possible. Under the new policy

over· one-half of the sample might be discharged after six

months of INH. Therefore, this study is limited to the

predictive section of the Preventive Behavior Model (see

Figure 7).

At six months, the dependent variables were measured

and a complian~e index computed (see description below

under Dependent Measures). The relations between model

elements and behavior as measured by the compliance index

were analyzed by cultural group. In addition, demographic

characteristics were considered as predictors of

compliance.



59

COMPETING
BEHAVIORS

SELF-EFFICACY

PAST
BEHAVIOR

ATTITUDETOWARD ACT

J:=ECTIVB~ _---
.. IIR'l'ER'l'IONII----I-~~ IBEHAVIORI

)STIGMAr

PERCEIVED
THREAT

------,-------------------------------------------------

Treat.
Fea
tures

Clinic
Fea
tures

Social
Desir.

Demo
graph.

Med.
Bist.

*Clinic
Care

Know
ledge

*Related variables

Measured @ Intake Measured @
6 Months

Figure 7 Preventive Health Behavior Model--Reduced
Predictive Relationships Section



60

Dependent Measures. MUltiple dependent measures are

needed to assess adherence. These fall into: 1) behavioral;

and 2) laboratory measures.

1) Behavioral measures

--pill count
--defined as number of pills taken/number of

pills prescribed (see Appendix C for worksheet)

--self report of compliance
--defined as sum of self-reports (scale 1-5)

/highest sum possible of self-reports adminis
tered

--appointment keeping
--def ined as number of appointments kept

/number of appointments scheduled

--months in treatment
--defined as number of months in treatment/num-

ber of months for which treatment is prescribed

2) Laboratory measure

--urine test for INH metabolites (BACTO* strips)
--defined as number of positive tests/number

of tests administered

A compliance index was developed for each patient

to serve as a dependent measure. This was composed of the

weighted additive z scores for the individual behavioral

and laboratory measures of compliance. For example, a

patient keeping 2 of 4 appointments on time would receive

an appointment score of .50 (2/4). This score was then

weighted by months in treatment. The weighting was

necessary because some patients appear at one month, have

* Difco Laboratory; Detroit, Michigan
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positive urine tests, have taken all their pills, report

perfect compliance, and then drop out of treatment. If not

weighted for months of treatment, such patients w~uld

spuriously appear to be perfect compliers in the final

analysis. Weighted by months in treatment, participants

received credit for levels of compliance within individual

lengths of treatment (range 1-6 months). The weighted

scores were then standardized with a mean of zero and a

standard deviation equal to one. The four standardized

measures were added together to create the compliance

index. Negative signs were removed by adding a constant of

10 to each measure prior to addition.

This index is a continuous var iable and is more

sensitive in defining relationships between predictors and

adherence measures than would be a dichotomous

adherence/nonadherence dependent measure. The compliance

index has been developed for this study in response to

calls in the literature (Sackett, 1979; Gordis, 1979) for

setting-specific multiple measures of compliance. The

measures included have been suggested in the general

literature and are specifically appropriate to our TB

setting.

Missing values for dependent variables were found only

in the self-report and urine test items of the compliance

index (Eng/PI--self-report 40, urine 47; Eng/US--self

report 58, urine 49; Tagalog--self-report 11, urine 8;
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Korean--self-report 14, urine 15). These measures could not

be obtained for patients who dropped out after intake; and

a small proportion were due to errors by the research team.

Mean replacement of these values w~s carried out by age,

gender, and compliance level. This practice is considered

"not; as conservative as inserting overall mean values and

not as liberal as using prior kncw Ledqe " to estimate

missing values (Tabachnick & Fidell, 1983, p. 72).

Correlations between the index variables remained stable

after replacement, suggesting that replacement did not

distort the basic relationships. Descriptive statistics of

compliance index components are found in Table 9.

Increased reliabili ty is often found in multiple

measures of behavioral variables. In the present study the

reliabilities of the additive z scores of pill-count, self

report, appointment keeping, and urine tests w~ighted by

months in treatment w~re (based on Cronbach's alpha): 1)

Eng/PI .93; 2) Eng/US .94; 2) Korean .88; and 4) Tagalog

.90. This measure has content validity, high reliability

and provides the multiple measure called for in the

literature. See Table 10 for correlations among the

dependent variables.

Although clinically a line must be drawn between

adherence and non adherence based on the probable

percentage of drug intake needed to reach the treatment

goal, for research purposes a more sensitive measure is
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-----------------------------------------------------------
Table 9

Descriptive Statistics of weighted Compliance Index
Components

-----------------------------------------------------------
Components Language Groups

Eng/PI Eng/US Tagalog Korean

Mean SD Mean SD Mean SD Mean SD

Pills Taken/
Pills Prescribed .71 .30 .72 .30 .75 .24 .75 .25

Appts. Made/
Appts. Kept .42 .34 .46 .37 .44 .31 .43 .30

Self-Rept. Sum/
Self-Rept. Total .64 .29 .62 .29 .65 .24 .66 .26

Urine Positive/
Urine Admin. .60 .33 .63 .32 .62 .32 .51 .3B

Months in
Treatment 4.24 1.82 4.31 1.80 4.52 1.46 4.51 1.51

Compl. Index 2.36 1.15 2.44 1.18 2.46 .96 2.35 .97

Index Standard.
+ Constant 40.00 3.66 40.00 3.71 40.00 3.51 40.00 3.45

----------------------------------------------------------



Table 10

Correlations* Among Dependent Variables
Eng/PI Eng/US Korean Tagalog Groups

Appt Self-Report Urine

Eng/PI .79 .97 .79
Pills Eng/US .81 .96 .84

Korean .74 .95 .52
Tagalog .77 .92 .62

Eng/PI .75 .64
Appt Eng/US .81 .89

Korean .74 .45
Tagalog .71 .60

Eng/PI .76
Self Eng/US .81
Rept Korean .55

Tagalog .54

* All P < .0001
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required to investigate potential predictors. In practice,

patients statistically more likely to nonadhere could be

given special treatment to bring their drug intake up to

the adherence level equal to treatment goal (in this case

80% of INH prescribed).

One-Month Dependent Measure. As the study progressed,

interest grew. in a one-month measure of compliance.

Although all patients w~re scheduled to return one month

after intake, actual return dates varied from on-time to

drop-out from treatment. In order to check the relation of

one-month behavior to model variables and to six-month

adherence, a one-month measure was developed. Since self

reports, urine tests, and appointment-keeping w~re valid

only over the six-month time span, the one-month measure

consisted of the pills component of the compliance index.

This component determines the number of pills taken by

balancing the number prescribed against the number of days

to refill, the number of pills left in the bottle at the

first return visit, and the number of days early or late

for the appointment. See Table 11 for an example of how the

one month measure was derived.

Results of the pills component were coded to represent

clinically relevant categories: 1) 4=Perfect compliance

(patient came back on time and took all pills); 2) 3=Great

er than 80% compliance (considered adequate treatment--less

than or equal to 6 pills not taken on time); 3) 2=50-80%



Table 11

Derivation of One Month Return Visit Measure

Good Adherence Example

+ 2 Number* of extra pills given by nurse
* Compute: 31 i pills given

-29 i days to refill

2 i extra pills given
2 Number of pills on hand at refill

+ 0 Number of days early for refill
o Number of days late for refill

o Total pills not taken on time

One-Month Score=4

Poor Adherence Example

+ 2 Number* of extra pills given by nurse
* Compute: 31 i pills given

-29 i days to refill

2 i extra pills given
- 15 Number of pills on hand at refill
+ 0 Number of days early for refill
- 15 Number of days late for refill

28 Total pills not taken on time

One-Month Score=l

66
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compliance (considered marginal compliance--7-l5 pills not

taken on time); 4) l=Less than 50% compliance (considered

poor compliance--more than 15 pills not taken on time; and

5) O=Dropped out of treatment (never returned after

intake). Table 12 shows means and standard deviations for

the one-month return visit for each language group.

Table 12

Descriptive Statistics for One Month Return Visit

Language Groups

Eng/PI

2.39 1.35
One-Month
Visit

Mean SD

Eng/US

Mean SD

2.41 1.37

Tagalog

Mean SD

2.58 1.24

Korean

Mean SD

2.81 1.10

Questionnaire. An example of the questionnaire can be

found in Appendix D. The i terns were drawn from five main

sources: 1) the research literature on predictors of

compliance; 2) the TB clinic staff; 3) interviews w~th

patients (N-25); 4) feed-back from translators about their

respective cultural groups; and 5) discussions with

research assistant members of each cUltural group. The

methodology for questionnaire development was drawn from

the literature in attitude meaaurement; (Ajzen & Fishbein,
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1980; Fishbein & Ajzen, 1975) and in cross cultural

psychology (pareek & Rao, 1980; Irvine & Carroll, 1980;

Brislin, 1976, 1980).

The recent immigrant status of the study group

dictated sensitive operationalizing of model elements for

the questionnaire. The assumed etic nature of theory and

attitude measurement techniques needed attenuating by emic

content, careful translation and back-translation, clear

instructions, etc., in order to be maximally meaningful to

each cultural group. That is, theory and measurement

techniques developed in one culture and assumed to be

universal (etic methods) cannot be validly applied in other

cultures without consideration of the unique (emic)

features of each culture relevant to the study design.

Initial interviews (N=25) were held with patients to

elicit outcomes and referents for attitude and social norm

measurements respectively. As noted in the literature

(Wallston & wallston, 1984), some groups have problems

giving mUltiple outcomes, referents. Basically, the pill

was seen as good and the family supportive. Since the

direct attitude and subjective norm measurements are

usually highly related to the indirect measures (Ajzen,

1985), direct measurement was used in this case. The more

parsimonious direct method also yielded a shorter

questionnaire, an important consideration with immigrant

groups. Time, target, context and actions were included in
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all measures (e.g., "I intend to take my pill each day in

the next six months.").

Translation demands required a few changes from the

standard Ajzen and Fishbein format. For example,

subjunctive mood does not translate well for social norm

i terns (e.g., most people think I should•••• ) and un1ike1y

likely scales translate poorly. To preserve attitude and

belief strength measures, good-bad (Osgood, Suci, &

Tannenbaum, 1957) and true-false scales were used. True

false is a better understood probability dimension cross

culturally than likely-unlikely and was used successfully

in a family planning study (Davidson, Jaccard, Triandis,

Morales, Diaz-Guerrero, 1976). Tne items were translated

and back translated into English, Korean, and Tagalog

(Brislin, 1976, 1980).

Various response sets were considered in the

questionnaire. The courtesy bias (Brislin, Lonner &

Thorndike, 1973), often seen in Asian groups who wish to be

polite to authority figures, is counteracted in the

directions by telling participants that "some like their

treatment, some do not--some plan to take their pills, some

do not. n Also i terns indicating choice about treatment vs.

no treatment vs. traditional treatment may give permission

for frank responses. The emphasis on confidentiality in the

instructions may also offset a politeness bias.
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A preference to check the right or left side of the

page was handled by reversing answers and by varying scales

(true-false, good-bad and others) randomly throughout the

questionnaire. To prevent initial nturn off", less

threatening items were included in the beginning of the

questionnaire.

Social Desirability is estimated by the inclusion of

five items from the Crowne-Marlowe Social Desirability

Scale (Crowne & Marlowe, 1967). Although each item

differentiates between high and low social desirability

respondents at the p=.O 5 level, 5 i terns represent a

reduction in the total social desirability scale (N=33

items). The reliability is also reduced (33 items=.88: 5

items=.55). The actual reliabilities (Cronbach's alpha)

ranged from somewhat lower to somewhat higher than

expected: Eng/PI .42: Eng/US .58: Korean .53: and Tagalog

.57. This was a tentative look at social desirability

effects, as maximum questionnaire length could not support

more than five items of this type.

The validity of the questionnaire was assessed in

several ways. The predictive validity of questionnaire

elements was longitudinally investigated in this study.

Content validi ty was established as much as possible

through literature review and interviews with patients,

staff, translators, and assistants. Concurrent validity was

partly supported through the use of established methodology



71

in attitude measurement with present findings comparable to

past findings (see results section). Cross-cultural

construct validity was assessed by comparing principal

components analyses of questionnaire elements across

cultural groups. This technique evaluates the functional

equivalence of questionnaire elements across cultural

groups--do the items mean similar things to different

groups as evidenced by the interrelationships of responses?

This method approaches the construct validity issue by

looking at meaning equivalence. Further tests of construct

validity such as convergent/discriminant analysis w~re not

within the scope of this study; experimental time limits

per participant did not permi t the administration of

multiple tests to assess construct validity.

The operationalization of model elements is presented

below (see Appendix 0 for full questionnaire). Scoring is

indicated under each element heading. Note, for example,

under Attitude Toward Act that the measures are really

difference scores. This is to reflect the idea that health

behaviors really represent a choice--in this case to take

the treatment prescribed, take another treatment, or take

no treatment at all. Fishbein (1980) found better

prediction of smoking behavior when differential attitudes,

intentions, and social norms were used to predict the

behavior. wallston & Wallston (1984) suggest that a choice

format is vital for health behaviors, because often doing
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nothing is a viable alternative (not to quit smoking, not

to diet). In this w~y the intentions to do something can be

weighed against the intentions to do nothing or seek

another treatment. These may not be mutually exclusive--a

1-5 scale allows a measure of relative strength of

competing beliefs in the final analysis. In this case the

attitudes toward pills and appointments are weighed against

the attitudes towards tradition~l and no treatment.

Fishbein would score a 5 point scale +2 to -2 for

attitudes and beliefs. In this study, items are scored 1

to 5 with reverse scoring of items in the positive

direction. The outcome of the final difference scores is

the same with both scoring methods (see Table 13). All

possible combinations compute to the same answer under both

systems. The 1 to 5 scale is preferred as the intuitively

simpler of the two methods.

Table 13
Comparison of Ajzen and Dubanoski Scoring

of Attitude Toward Act

Total (5+5)-(3+3)=4

Ajzen
(-2 to +2)

Att Pills
Att Appt
Att No Treatment
Att Trad Treatment

Total

Example

+2
+2
o
o
4

Dubanoski
(1 to 5)

Att Pills
Att Appt
Att No Treat
Att Trad Treat

Example

+5
+5
+3
+3
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Model Elements.

Intention.
Scale: true-false
Score: (26+18)-(22+17)

26. I intend to take my pill each day in the next six months.
18. I intend to ke~p my Chest Clinic appointments in the
next six months.
22. I intend to take tradi tional treatment (healer,
kahuna, herbalist, shaman) for my TB infection the next six
months.
17. I intend to take nQ treatment for my TB infection in
the next six months.

Attitude Toward Act.
Scale: good-bad
Score (10+18)-(32+20)

10. Taking my pill each day in the next six months is
18. Keeping my Chest Clinic· appointments in the next six
months is
32. Taking a traditional treatment (healer, kahuna,
herbalist, shaman) for my TB infection in the next six
months is
20. Taking nQ treatment for my TB infectionin the next six
months is

Subjective Norm.
Scale: true-false
Score: (34+16)-(11+24)

34. Most people who are important (close) to me want me to
take my pill each day in the next six months.
16. Most people who are important (close) to me want me to
keep my Chest Clinic appointments in the next six months.
11. Most people who are important (close) to me want me to
take a traditional treatment (healer, kahuna, herbalist,
shaman) for my TB infection in the next six months.
24. Most people who are important (close) to me want me to
take DQ treatment for my TB infection in the next six
months.
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Past Behavior.
Scale: true-false
Score: (7+27)-(37+6)

7. In the past I have usually followed the advice of the
doctor. (I usually do just what the doctor tells me to do).
27. Remembering doctor appointments is sometimes hard for me.
37. When I am sick, I sometimes take a traditional
treatment (healer, kahuna, herbalist, shaman) to make me
well.
6. Sometimes I take DQ treatment when I am sick.

Self Efficacy.
Scale: true-false
Score: (9+38)-(29+40)

9. I know that I will be able to take to my pill each day
in the next six months.
38. I know that I will be able to keep my Chest Clinic
appointments in the next six months.
29. I know I will be able to take a tradi tional treatment
for my TB infection in the next six months.
40. I know I will be able to take DQ treatment for my TB
infection in the next six months.

Stigma.
Scale: true-false
Score: 21+35

21. Some people in my cultural/ethnic group feel ashamed
when they have a TB infection.
35. I am ashamed to have a TB infection.

Perceived Threat.
Scale: true-false
Score: 8x5 (joint probability relationship--susceptibility

x severity)

8. I can easily develop (get catch) tuberculosis.
5. I think that TB is a serious (severe bad) disease.
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Perceived Control Over Barriers to Treatment.
Scale: true-false
Score: 44. sum(1-12) + 45. sum(1-12)

44. Sometimes patients do not take all of their pills. Some
of the reasons for not taking pills are listed below.
Please read each reason and check (,f ) TRUE if the reason
might keep you from taking your pills, FALSE if the reason
might not keep you from taking your pills and UNDECIDED if
you are unsure about the reason.

1. Pills are hard to swallow.
2. Too busy to take pills.
3. Hard to remember each day.
4. Afraid of side-effects.
5. Embarrassing to take pills for TB.
6. Not sure pill will help TB infection.
7. Some people I know say the pill is bad.
8. I do not believe I have a TB infection.
9. Not sure how. to take pills.
10. I rather not take the pills (I do not want to take the
pills) •
11. Ihaveunanswered questions about the pills.
12. Traditional treatment is better than pills.

45. Sometimes patients do not keep all of their Chest
Clinic appointments. Some of the reasons for not keeping
appointments are listed below. Please read each statement
and check (~ ) TRUE if the reason might keep you from
your appointments, FALSE if the reason might not keep you
from your appointments and UNDECIDED if you are unsure
about the reason.

1. Child care might keep me home.
2. Elderly care might keep me home.
3. Transportion to the clinic is a problem.
4. Hard to take off from the job.
5. Hard to take off from school.
6. Other problems with my health.
7. Hard to remember my appointment.
8. The clinic atmosphere makes me uncomfortable.
9. I rather not come to the clinic (1 do not want to come
to the cl Lna c.)
10. Hard to communicate at the clinic (no one speaks my
language).
11. 1 am treated poorly at the clinic.
12. 1 pref er tradi tional treatment.
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Competing Activities.
Scale: true-false
Score: 43. sum(1-12)

43. Please look at the list below. Which activity or
activities will be most important in your life during the
next six months? Please check (~) TRUE if an activity
will be important, FALSE if an activity will be
unimportant, and UNDECIDED if you are unsure about the
activity.

1. Adjusting to the American way of life.
2. Finding transportation.
3. Learning to speak English.
4. Finding proper housing.
5. Finding a job.
6. Succeeding at school.
7. Making friends.
8. Keeping healthy.
9. Taking care of an elderly person.
10. Keeping a job.
11. Continuing my life as usual.
12. Taking care of children.

Non Model Ble.ents.

Perceived Clinic Care.
Scale: various
Score: sum(1+12+2s+l3)

36. categorical

1. My treatment was fully explained to me.
12. The clinic atmosphere (setting) makes me uncomfortable.
25. My opinion of the way the clinic staff treated me is
36. When I come to the Chest Clinic I want to be seen by
13. Before the nurse called me today I waited for

Health Beliefs/Knowledge About TB.
Scale: true-false
Score: sum(3+4+3l+33+39+42)

3. A TB infection is partly caused by an imbalance of bot
and cold (ying and yang).
4. Taking my pills each day for the next six months will
help to prevent a serious case of TB.
31. A TB infection is caused by germs.
33. I do not believe that I have a TB infection.
39. When people are sick, shots (injections) cure better
than pills.
42. Since I feel well, I do not understand the need to take
pills.
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Social Desirability.
Scale: true-false
Score: sum(19+23+28+30+4l)

19. I am sometimes irritated by people who ask favors of
me.
23. I sometimes feel resentful when I don't get my way
(when things don't go my way).
28. It is sometimes hard for me to go on with my work if I
am not encouraged.
30. I have never intensely disliked anyone.
41. On a few occasions, I have given up doing something
because I thought too little of my ability.

Missing values in the questionnaire. In each group,

several patients produced invalid profiles by failing to

answer major portions of the questionnaire. Usually these

patients were slow readers who could not finish all the

items. These protocols (Eng/PI N=12 (6%); Eng/US N=5 (2%);

Tagalog N=9 (9%); Korean N=2 (2%» were deleted from the

study, as those with literacy problems were not considered

valid members of the sample. The remaining protocols

(Eng/PI=175; Eng/US=194; Tagalog= 79; Korean=76) contained

only random missing values. The means and ranges for

missing values by language groups were as follows: 1)

Eng/PI--mean 2.04, range 0-6; 2) Eng/US--mean 1.12, range

0-7; 3) Tagalog--mean 1.09, range 0-5; and 4) Korean--mean

.25, range 0-4. Missing values represented less than .9% of

the total number of possible responses overall. Mean

replacement of these values was carried out by age, gender

and place of birth wi thin language versions (Tabachnick &

Fidell, 1983). Item intercorrelations remained stable after

replacement, suggesting that this method of handling
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missing values did not distort the relationships between

variables.

Reliabilities of Model Elements as Measured in the

Questionnaire. A single difference score measure was

computed for Intention, Attitude Toward Act, Subjective

Norm, Self-Efficacy and Past Behavior. Correlations of

such direct measures with their multiply measured reliable

indirect counterparts are usually reported to run in the

.70s to .80s (Ajzen, 1985). The present method is thus seen

as a measure of atti tude with an assumed acceptable

reliability status, although the precise reliability is not

known and cannot be computed for a one item measure. Newly

created model elements seen in Table 14 show reliabilities

based on Cronbach's alpha; Pearson product-moment

correlations are included for the two item model elements.

Functional equivalence of model elements across

cultures. In cross cultural work it is just as important to

establish the degree of functional equivalence of test

materials across languages as it is to establish the

validity and reliability of individual or composite

independent and dependent variables.

Without functional equivalence it is difficult to

compare performance across groups. For example, if overall

response patterns are vastly different across groups,

competing explanations such as translation problems could



Table 14

Reliabi1ities of Model Elements
Correlations of Two Item Model Elements

79

Element

Perceived Control
Competing Activities
Perceived Clinic Care
Beliefs/Knowledge
Social Desirability

Stigma
Threat

a by Language

Eng/PI Eng/US Korean Tagalog

.86 .83 .80 .88

.85 .80 .79 .74

.25 .49 .41 .34

.34 .35 .12 .09

.42 .58 .53 .57

r by Language

.31*** .38*** .36** .23*

.14* .19** .19 -.13

*
*****

P <.05
P <.01
P <'0001
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account for these results, given poor functional

equivalence. However, if functional equivalence between

translated versions of test materials can be established at

the outset, more confidence may be placed in results which

show: differences between groups.

In contrast, similarities are easier to establish.

That is, if similar results are found in spite of potential

competing explanations, actual similarities are more likely

to exist than when differences are found. For these

reasons, establishing the functional equivalence of test

materials was seen as part of the methodology necessary

prior to statistical analysis. Therefore, these results are

included in the methodology section of this dissertation.

The best approach in establishing functional

equivalence of test materials is to extract questionniare

variance in a principal components analysis and compare the

results across groups (Irvine & Carroll, 1980: Dyal, 1984).

These principal components analyses of reliable

questionnaire elements for each cultural group are

presented in Tables 15 and 16. Also presented is Cattell1s

Salient SimilarIty Index (s) (Cattell, 1957: Cattell &

Baggaley, 1968) for similarity between factors across

groups and the probability of the similarity where

appropriate (see Table 17). An orthogonal non rotated

solution was chosen to empirically study the questionnaire

variance.
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Across groups, three factors with eigenvalues greater

than one explained 61% to 65% of the questionnaire

variance. A fourth factor with an eigenvalue of 1.02 in

the Korean group was deleted from further analysis, as only

two elements loaded on this factor. The proportions of

variance explained by each factor are equivalent across

groups, as are the final communality estimates for

individual elements. The very low communality for competing

behaviors in the Korean group was due to this element

loading strongly (.90) on the deleted fourth factor.

The meaning of factors across groups is also similar,

as interpreted by factor pattern loadings greater than .30.

The first factor is characterized by positive attitudes,

intent, etc., toward medical treatment, while the second

factor shows low perceived threat and low stigma regarding

TB. The third factor, accounting for about 10% of the

variance, was inconsistent across groups and represents

unique features of each group. The Salient Similarity Index

(Cattell, 1957) confirms that the first factor is highly

similar across groups, al though probabili ties are not

available (too few: cases fall into hyperplane).

Significant similarities are also seen in factor two, while

the third factor varies from low: to negative to zero

similarity. Overall the questionnaire seemed to make sense

to participants across cultural groups. This finding adds

confidence to the assumption that any relationships between
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Table 15

Eigenvalues, Variance Explained, and Communalities Across
Language Groups

Language Groups Components

Eng/PI 1 2 3 4

Eigenvalues 3.75 1.33 1.04 .89
Cumulative Variance .38 .51 .61 .70

Eng/US

Eigenvalues 3.69 1.34 1.12 .94
Cumulative Variance .37 .51 .62 .71

Tagalog

Eigenvalues 3.75 1.64 1.12 .92
Cumulative Variance .38 .54 .65 .74

Korean

Eigenvalues 3.69 1.54 1.12 1.02
Cumulative Variance .37 .53 .63 .74

----------------------------------------------------------
Elements

Attitude
Past Beh
Soc Norm
Self Eff
Intent
Threat
Stigma
Soc Desr
Comp Beh
Perc Cntl

Final Communalities by Language Group

Eng/PI Eng/US Tagalog Korean

.71 .63 .61 .68

.55 .44 .59 .64

.60 .74 .66 .71

.71 .72 .72 .76

.72 .73 .67 .87

.55 .45 .62 .82

.66 .59 .64 .71

.58 .53 .74 .53

.56 .79 .75 .10

.47 .53 .50 .52
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principal Components of Model Elements
Factor Pattern
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-----------------------------------------------------------
Elements Component 1 Component 2 Component 3

Pro INH Low Threat Variable
Low Stigma

Eng/PI Eng/US Eng/PI Eng/US Eng/PI Eng/US

Attitude .81 .78 -.24 -.19 .03 -.10
Past Beh .70 .57 .24 .35 .04 .11
Soc Norm .76 .85 -.15 -.14 -.02 -.05
Self Eff .80 .78 -.26 -.28 -.04 -.12
Intent .82 .84 -.21 -.16 -.04 .10
Threat .01 .28 -.57 -.55 .48 -.30
Stigma* .14 .28 .54 .64 .60 -.30
Soc Desr .44 .40 .56 .51 .26 -.34
Comp Beh* .26 .27 .35 .06 -.61 .84
Perc Cnt1 .66 .63 .18 .28 -.03 .24

------------------------------------------------
Tagalog Korean Tagalog Korean Tagalog Korean

Attitude .78 .78 -.07 -.25 .01 -.01
Past Beh .69 .74 .20 .04 -.08 .40
Soc Norm .79 .72 -.16 -.15 -.09 -.41
Self Eff .83 .83 -.11 -.14 .14 -.18
Intent .87 .89 -.09 -.14 .04 -.24
Threat .15 .34 -.76 -.25 .15 .80·
Stigma* -.03 .14 .59 .82 .54 -.11
Soc Desr .33 .31 .78 .65 -.15 .11
Comp Beh* .11 -.25 -.06 -.16 .86 -.13
Perc Cnt1 .69 .53 .12 .47 -.12 .12

-----------------------------------------------------------
* Reverse scored
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Taole 17

Cattel's Salient Similarity Index (s)

Cultural Group Compon. 1 Compon. 2 Compon. 3
Comparisons

s probe s probe s proo.

Eng/PI vs, Eng/US 1.00 W .67 -.67 W

Eng/PI vs. Korean .93 .57 .33
Eng/PI vs. Tagalog 1.00 .86 .001 .00
Eng/US vs. Korean .99 .86 .00
Eng/US vs. Tagalog 1.00 .75 .00
Korean vs. Tagalog .93 .67 .02 .00

wProoability not available--to few cases in hyperplane

the model and actual complaince behavior at six months are

based on similar responses to the questionnaire at intake

across cultural groups.

United States ethnic sUbgroups. Since the Eng/US group

consisted of several ethnic subgroups, additional

exploratory principal components analyses of these

subgroups were carried out (see Tables 18 and 19). In

order to maintain a minimum 5:1 ratio between variaOles and

observations, the number of model elements was reduced for

these analy sese The five most important empirical and

theoretical determinants of the first two factors in the

Eng/US analysis were chosen. Increased probaoilities caused

by this method of element reduction dictated a higher value

for salient loadings (.50) in the analysis.
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TW~ factors with eigenvalues greater than one

accounted for between 62% and 73% of the item variance.

The first factor was stable across groups and characterized

by positive attitudes toward medical treatment, as

determined by salient loadings greater then .50. However,

perceived threat and stigma loaded differently on the

second factor across groups. Caucasians show low threat

and low stigma related to TB, while Fil~pinos, Hawaiians,

and Other subgroups show positive loadings on the same

elements. The Japanese showed only low stigma toward TB.

These results suggested that perceived threat and stigma

operated differently for the US subgroups; final analyses

should also be sensitive to possible differences among

these subgroups.

Statistical Analyses. Analyses in this study were of

four basic types: 1) descriptive; 2) predictive; 3) primary

causal; and 4) secondary causal. The descriptive studies

included the means, standard deviations, and

inter correlations of independent and dependent variables.

The predictive studies using mUltiple regresssion

techniques (Pedhazur, 1983; Tabachnick & Fidell, 1983)

asked the following questions: 1) Do the language groups

differ in adherence ?; 2) Do the control and experimental

groups differ in adherence as measured by the compliance

index?; 2) Do the experimental and refusal groups differ in
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Table 18

Eigenvalues, Variance Explained, and Communalities Across
US Ethnic Groups

Ethnic Groups

Caucasian

Eigenvalues
Cumulative Variance

Filipino

Eigenvalues
Cumulative Variance

Hawaiian

Eigenvalues
Cumulative Variance

Japanese

Eigenvalues
Cumulative Variance

Other

Eigenvalues
Cumulative Variance

1

2.17
.43

2.31
.46

2.20
.44

2.00
.40

2.21
.44

Components

2

1.16
.67

1.36
.73

1.32
.70

1.12
.62

1.08
.66

Elements Final Communalities by US Ethnic Group

Caucasian Filipino Hawaiian Japanese Other

Intent .57 .66 .82 .74 .73
Attitude .83 .83 .69 .70 .84
Perc Threat .64 .76 .65 .14 .80
Stigma .66 .76 .70 .86 .55
Perc Cntl .63 .66 .66 .68 .38
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Table 19

Principal Components of Model Elements for US Subgroups
Factor Pattern

Component 1 Component 2

Pro INH Variable Threat
and Stigma

Ethnic Grp. c* F H J 01 C F H J 0

Attitude .90 .91 .70 .78 .911 -.14 -.06 .45 -.32 -.03
Intent .75 .81 .90 .80 .841 -.06 .07 .04 -.29 .12
Threat .35 .22 .45 .36 .371 -.71 .84 .67 -.12 .81
Stigma** .32 .37 .52 .29 .431 .75 -.79 -.66 .88 -.61
Perc Cntl .75 .80 .65 .73 .581 .24 .14 -.48 .37 -.20

*C=Caucasian F=Filipino H=Hawaiian J=Japanese O=Other
**Reverse scored

adherence as measured by the compliance index?; and 3)

Which demographic variables predict compliance?

The primary causal analyses investigated the

relationships among the variables as posited in the model.

A mUlti-stage path analysis by language group using

standard mUltiple regression techniques was carried out.

Models were reduced to the most significant predictors

within groups and tested for significance (goodness of

fit) •

The secondary causal analyses explored model

functioning by selected features of the language groups.

Specifically, the United States ethnic groups, adequate

(more than 80% of medication taken) and inadequate
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treatment (less than 79% of medication taken) groups, and

high and low social desirability groups were studied. These

secondary analyses were considered exploratory due to small

sample sizes in some subgroups. Although the technical

assumptions of path analysis were met in these studies,

inferences are tentative due to small sample size.

Issues and Assumptions of Multiple Regression. Before

submitting these data to multiple regression analyses, the

underlying issues and assumptions of the techniques were

carefully considered. These included: 1) the number of

cases and var Labfes r 2) the handling of ou e Ld e r s r 3)

mUlticollinearity and singularity~ 4) normality, linearity,

and homoscedastici ty of r e s LduaLs r 5) measurement of

variables w~thout error~ and 6) assumptions specific to

path analysis.

1) Cases and var iables. Overall, the minimum

acceptable ratio of five cases to one variable was observed

in all analyses. The largest ratio was found in the US

born group (22:1) and the smallest in the exploratory

analyses of the US ethnic groups (Other ethnic group,

6: 1) •

2) Outliers. Univariate and multivariate outliers were

recoded via raw scores and assigned a value one uni t larger

than the next most extreme score in the distribution.

Tabachnick & Fidell (1983) state that this method of

handling outliers is appropriate when measurement of
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variables is arbitrary; at best, five point scales are

approximate, arbitrary methods of attitude measurement.

Hence recoding raw scores "preserves the deviancy of a case

without allowing it to be so deviant that it perturbs

correlation" (Tabachnick & Fidell, 1983, p, 76).

The actual number of recoded cases was small in each

language group (Eng/PI, 9 cases; Eng/US, 12 cases; Tagalog,

6 cases; Korean, 7 cases). After recoding, most variables

showed normal distributions; slight negative skew in model

elements was expected due to the intervention nature of the

setting. That is, the medical regimen was designed to

produce positive attitudes in as many patients as possible.

In this case, transformation of variables was not

indicated. A bimodal distribution of the compliance index

was found in both the Eng/PI and Eng/US groups. The curves

represented the groups who complied well and those who

complied very poorly. Therefore, these groups were

sUbsequently analyzed for adequate and indadquate treatment

subgroups.

3) Multicollinearity. Multicollinearity and

singularity were examined in each regression analysis.

In all cases, variables possessed enough unique

variance to justify inclusion in the analyses.

Greater mUlticollinearity was found in the traditional

model elements, a finding discussed in the results
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section. In no case was the matrix singular and non

invertable.

4) Residuals. Inspection of residual plots revealed

all solutions show.ing normality, linearity, and

homoscedasticity of residuals. Extreme outliers

(standardized residual > 2.00) were examined for coding or

questionnaire comprehension errors. None was found. Since

solutions were highly significant and numbers w~re not

large enough to support deletions, these outliers were

retained in the analyses and considered true errors of

multivariate prediction.

These errors w~re usually in the negative direction

(N=24 overall), which would compromise the solutions and

reduce the variance explained. Only seven were in the

posi tive direction w,hich w~uld inflate the var iance

explained; all occurred in the prediction of intention. Of

these, five were balanced by an equally strong negative

error of prediction. Only in the Korean prediction of

intent did residuals contribute to inflated variance

explained. Since these inflated estimates did not relate

to behavior, the retention of the outlying cases (N=2) did

not distort the overall model findings.

In addi tion, an outlier for predicting intent to

adhere was often an accurate predictor of behavior at six

months of care. This reason, related to the mUltistage path
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analysis, also dictated the retention of outliers in the

analysis.

5) Measurement. The measurement of variables without

error is an assumption of mUltiple regression and path

analysis (Pedhazur, 1982). To the extent that measurement

error is present, estimation of regression coefficients

and/or tests of significance are compromised. Therefore

only independent variables w~th re1iabi1ities greater than

.74 were entered into analysis, while the dependent

variable showed re1iabi1ities greater than .88 overall.

In this way measurement error, though present, was

minimized. Variables with low and inconsistent

re1iabi1ities across groups were not analyzed further;

social desirability (reliability adequate based on five

items) was analyzed for correlational relationships only.

6) Path analysis. Addi tional assumptions of path

analysis include: 1) linear, additive, causal relationships

between variables; 2) one-way (recursive) causal flow

system; 3) measurement on an interval scale; and 4)

uncorrelated residuals. The Preventive Behavior Model

elements are measured on an interval scale with assumed

linear, additive, causal relationships in a recursive flow

system. Uncorre1ated residuals are more likely as all

important predictors are included in the model. In this

way, the error terms of the endogenous variables do not

contain related variance. Drawing on a strong theoretical
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model helps to insure the inclusion of all important

variables and reduce the probability of correlated

residuals.

In summary, the above discussion suggests that the

basic assumptions of multiple regression and path analysis

have been met in this study.
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RESULTS AND DISCUSSION

Descriptive results--adberence levels by language

group. Over the six-month treatment period, adherence

levels across language groups were similar (see Table

20). Based on pill count, patients receiving adequate

treatment (80%-100% of medication) comprised between 50% to

60% of each language group, while those receiving

inadequate treatment (0%-79% of medication) varied from 40%

to 50% of each group. Of those receiving inadequate

treatment, some dropped out completely, while others

remained in care with poor adherence. Overall about one

half of those receiving inadequate care were drop-outs; of

these, 26% to 61% dropped out immediately after intake.

These results suggest that the intake visit may be crucial

for intervention design, especially among Eng/PI and Eng/US

groups where post-intake drop-out represented 19% and 15%

of the total patient groups respectively.

Descriptive results--study variables by language

group. The means and standard deviations of study variables

by language group are presented in Table 21. Although most

findings are similar across groups, some differences are

seen. For example, Tagalog groups show the least favorable

(mean 13.98, S.D. 2.51) and Koreans the most favorable

(mean 16.11, S.D. 2.03) attitudes toward medical care.

Remembering that attitude represents a balance betw~en
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Table 20

Adherence Levels by Language Group

-----------------------------------------------------------
Adherence Levels Language Group

Eng/PI Eng/US Tagalog Korean

1:.~Sltm~Dt N %* N % N % N %

Adequate
(80%-100%) 93 53 113 58 44 58 47 59

Inadequate
(0%-79%) 82 47 81 42 32 42 32 41

Total N*** 175 194 76 79

-----------------------------------------------
InsU~~g
T.ggt N % %T** N % %T N % %T N % %T

Poor Com-
pliance 31 38 18 25 31 13 18 56 24 13 41 16

Drop-Out 51 62 29 56 69 29 14 44 18 19 59 24

Total 82 81 32 32

-----------------------------------------------
QtQ12 N % %T** N % %T N % %T N % %T
Qyt

After
Intake 33 65 19 29 52 15 6 43 6 5 26 6

1-5 Months 18 35 10 27 48 14 8 57 8 14 74 18

Total 51 56 14 19

---------------------------------------------------------
* Percents rounded
** Percent of Total N*** for language group
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Table 21

Descriptive Statistics of Study Variables by Language Group

-----

Variable Language Group

Eng/PI Eng/US Tagalog Korean

Mean SD Mean SD Mean SD Mean SD

Intent 14.69 2.88 16.17 2.37 15.47 2.25 16.30 1.95

Attitude 14.37 2.53 15.20 2.19 13.98 2.51 16.11 2.03

Soc Norm 14.06 2.99 15.60 2.65 15.32 2.55 16.19 2.19

Past Beh 12.34 2.89 12.99 2.81 12.91 2.77 12.75 2.93

Perc Cntl 61.54 7.21 64.09 6.42 61.26 7.15 61.06 6.65

Stigma* 5.69 2.19 6.74 2.04 5.55 2.11 5.60 2.04

Perc Thrt 13.96 6.29 15.25 6.26 10.89 5.58 12.58 5.93

Self Eff 14.43 2.77 15.16 2.62 14.45 2.70 15.94 2.37

Comp Beh* 17.65 4.63 22.36 6.42 17.25 3.20 15.74 3.45

Soc Desr 16.24 3.51 16.34 3.63 16.90 3.36 14.23 3.57

Age 23.22 10.02 23.40 10.30 21.87 10.66 20.56 6.27

Follow-Up .15 .36 .24 .43 .16 .37 .06 .24

One Month 2.39 1.36 2.41 1.38 2.58 1.24 2.81 1.10

Index 40.00 3.66 40.00 3.71 40.00 3.51 40.00 3.45

*Reverse scored
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attitudes toward medical and other forms of care

(traditional or no care), Table 22 shows that the lower

Tagalog mean is due to increasing uncertainty about

treatment choices. In contrast, Koreans are more clearly

decided in favor of medical care. This table shows the

value of assessing options when studying health attitudes.

While nearly everyone states that taking pills is good,

agreement about another action crucial to treatment

success, appointment-keeping, shows variability across

groups. Increasing uncertainty about other options in the

Tagalog group suggests ambivalence about the best course of

action to take, given a diagnosed TB infection. When

alternative choices are considered, the problem of poor

prediction caused by uniform agreement (e.g., well-baby

check-ups are good) is avoided and measures become more

sensitive within language groups. This point is especially

important in cross cultural work, as demonstrated by Table

22.

Perceived threat of TB (susceptibility x severity)

also shows a lower mean in the Tagalog group (mean 10.89,

S.D. 5.58) than in the Eng/US group (mean 15.25, S.D.

6.26). Raw: data (see Table 23) show that both groups agree

that TB is a serious disease, yet Tagalogs are not as

certain as United States groups that they might develop

active TB. In fact, 42% of Tagalogs feel they are not

susceptible to active TB, while only 18% of Uni ted States
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-----------------------------------------------------------
Table 22

Tagalog and Korean Responses to Attitude Measure

Item Response

Tagalog (N=76) Korean (N=79)

Bad Und Good Bad Und Good

N %* N % N % I N % N % N %
I

Attitude Pills 0 0 19 25 57 751 2 2 1 1 76 96
Attitude Appt. 3 4 35 46 38 50 I 0 0 0 0 79 100
Attitude Trad. 48 63 23 30 5 71 59 75 14 18 6 8
Att No Treat. 56 74 12 16 8 111 65 82 11 14 3 4

-----------------------------------------------------------
*Percents rounded

Table 23

Tagalog and Eng/US Responses to Perceived Threat Items

----------------------------------------------------------
Item Response

Tagalog (N=76) Eng/US (N=194)

F % Und % T % 1 F % Und % T %

TB is severe 4 5 2 3 70 921 12 6 17 9 165 85
1

I can easily 1
develop TB 32 42 32 42 12 161 34 18 61 31 199 51

----------------------------------------------------------
*Percents rounded
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groups state similar feelings. In the causal modeling

results presented below, perceived threat was a significant

predictor of six-month compliance for the Tagalog group.

The joint probability form of this element was normally

distributed for Tagalogs, while the insignificant negative

correlation (r=-.l3, p=.27) would not have supported the

additive use of perceived threat in data analysis. These

results support the importance of the joint pro~ability

approach to perceived threat, as suggested in the

literature by Wallston and Wallston (1984). Although the

correlation between seriousness and susceptibility is

insignificantly negative for Tagalogs, the joint

probability approach becomes an important predictor of

treatment completion.

The last interesting feature shows than Eng/US groups

perceive fewer barriers to treatment (perceived control)

and report fewer potentially treatment-competitive

behaviors (competing behaviors) than other groups. These

results were expected, as many barriers and competing

behaviors investigated in this study pertained to immigrant

groups (e.g., language barriers at the clinic, finding

housing, transportation).

A correlation matrix of study variables by language

group is presented in Table 24. These relations form the

basis for the analyses conducted in this study.



Table 24

Correlation Matrix of Study Variables by Language Group

1 Mo FU I A SN PB PC S PT SE CB SO Age

Index Eng/PI .73e .24e .13 .12 .13 .18 .15 .10 .08 .07 -.09 .05 -.0004
Eng/US .82e .17a .13 .11 .15a .07 .12 .05 -.05 .10 .07 -.06 .07
Tagalog .5ge .35b .04 .10 .04 .10 .15 -.02 -.24a .05 .17 .02 -.02
Korean .56e .04 .25a .08 .25a .13 .06 -.01 .08 .18 .05 .15 .04

1 Mo Eng/PI .12 .20b .21b .16a .32e .21b .03 .02 .16a -.10 .09 .03
Eng/US .25e .05 .006 .13 .10 .13 .02 -.04 .03 .06 -.04 .008
Tagalog .18 .23a .17 .12 .17 .21 -.21 .03 .12 .19 -.04 .21
Korean -.002 .24a .21 .16 .09 .14 -.16 .003 .17 .03 -.06 .28

F-Up Eng/PI -.04 -.07 -.009 -.03 -.007 .08 .11 -.19b -.11 -.08 -.07
Eng/US -.09 -.06 -.06 -.05 .04 -.05 .11 -.05 -.08 -.13 -.21
Tagalog -.02 .007 - .11 -.009 -.05 .14 -.12 -.004 .08 .01 -.06
Korean .17 .14 .17 .25 .24a .10 .12 .18 -.06 .23a -.04

In- Eng/PI .64e .S8e .42e .SOe .06 .08 .67e .18a .19 .14
tent Eng/US .61e .74c .36c .44c .lSb .20b .64c .24c .15a .24

Tagalog .57e .62e .52e .36e .009 .23a .68e .04 .23a .08
Korean .6ge •70e .48e .38e .04 .18 .80e -.12 .17 .13

Att. Eng/PI .58e .44e .41e .06 .09 .67e .12 .20b .11
Eng/US .6le .31e .3ge .19b .26e .63e .12 .18a .27e
Tagalog .60e .46e .45e -.02 .08 .60e .06 .13 .18
Korean .50e .50e .27a -.06 .2Sa .5ge -.19 .10 .17

Subj Eng/PI .47e .38e .08 -.02 .55e .10 .16a -.04
Norm Eng/US .37e .44e .17a .23e .66e .14a .25e .24e

Tagalog .43e .4ge -.08 .22 .S7e .007 .16 .17
Korean .32b .15 .04 .08 .5ge -.13 .16 .02

\D
\D



Table 24 (Continued)

1 Mo FU I A SN PB PC S PT SE CB SO Age

Past Eng/PI .40c .12 -.03 .44c .21c .41c -.01
Beh Eng/US .29c .15a -.07 .41c .17a .34c -.14a

Tagalog .52c .03 -.06 .56c .07 .32b .07
Korean .38c .13 .40c .47c -.03 .21 .13

Perc Eng/PI .08 -.09 .37c .14 .33c .04
Cntl Eng/US .25c .08 .31c .30c .28c .18b

Tagalog -.11 .0001 .45c .10 .30b .21
Korean .30b .07 .37c -.26a .25a .19

Stig* Eng/PI -.07 -.02 -.008-.22 -.10
Eng/US -.10 .03 -.04 .28c -.17a
Tagalog -.18 -.002 .14 -.33b -.26a
Korean -.15 .03 -.04 -.39c -.11

Perc Eng/PI .07 -.12 -.06 .19b
Thrt Eng/US .22b .007 .11 .16a

Tagalog .19 .04 -.37c .19
Korean .20 -.09 .08 .08

Self Eng/PI .12 .24c .12
Eff Eng/US .04 .17a .24c

Tagalog .15 .16 .06
Korean -.11 .14 .20

Comp* Eng/PI .14 .11
Beh Eng/US .01 .35c

Tagalog -.12 -.14
Korean -.08 -.04

Soc Eng/PI .23b
Oesr Eng/US .18a

Tagalog -.05
Korean .22

* Reverse scored
a p < .05
b p < .01
c p < .001

....
o
o
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Predictive results--differences in adherence levels by

language group. The similarity in adherence across language

groups, as suggested by the descriptive findings, was

confirmed through General Linear Models (Pedhazur, 1982:

SAS Institute, Inc., 1985) regressions of one-month and

six-month adherence measures on coded vectors representing

the language groups (see Table 25). Both analyses w~re not

signif icant, conf irming that one and six-month adherence

cannot be predicted by language group membership. All

groups are similar in mean adherence levels.

Table 25

General Linear Models Comparison of Language Groups at One
and Six Months of Treatment

One Month Adherence

Source df SS MS F P R-Square

Langgrp 3 .9119 .3040 .25 .86 .001
Error 520 641.2032 1.2331
Total 523 642.1151

Six Month Adherence

Source df SS MS F P R-Square

Langgrp 3 11.4297 3.8099 2.22 .08 .01
Error 519 891.2395 1.7172
Total 522 902.6692
-----------------------------------------------------------

Predictive results--experimental vs. control groups.

During four quarters of the study a total of 96 Philippine

born participants were randomly assigned to experimental
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and control groups (stratified by sex and language

preferred) to check for effects that the questionnaire

itself might have on compliance. Nine participants in each

group dropped out of treatment for medical reasons, leaving

39 experimental and 39 control subjects for comparison.

General Linear Models (SAS Institute Inc., 1985; Pedhazur,

1982) regressions of the compliance index on coded vectors

representing study group, gender and language preferred

were insignif icant (see Table 26). These results suggest

that the experience of taking the questionniare was not

related to subsequent compliance.

Table 26

General Linear Models Comparison of Experimental and
Control Groups

-----------------------------------------------------------
Source df SS MS F P R-Square

Model 3 57.5348 19.1782 1.25 .30 .05
Error 74 1131.4808 15.2903
Total 77 1189.0156

Source

Studygrp 1 48.6571 3.18 .08
Language 1 2.1027 .14 .71
Gender 1 6.7750 .44 .51

Predictive results--experimental vs. refusal groups. A

comparison of experimental and refusal groups was

undertaken to assess the idea that patients who refuse to

participate in a study might later also refuse to continue

in treatment. General Linear Models (SAS Insti tute Inc.,
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1985~ Pedhazur, 1982) regressions by language group of the

compliance index on a coded vector representing

experimental and refusal study groups w~re not significant

(see Table 27). These results suggest that, overall, there

are few differences in compliance between those who ~greed

to participate in the study and those who did not.

Predictive results--demograpbic variables. Demographic

variables in four clusters were studied for their

relationships to adherence at one and six months of care.

As described earlier in the methods section, these clusters

included: 1) personal demoqr aphd cs r 2) health history

v a r Lab I e s s 3) treatment features~ and 4) clinic

characteristics. The purpose of these analyses was to

identify potential demographic predictors for inclusion in

a causal analysis of the Preventive Health Behavior Model.

General Linear Models (SAS Institute Inc., 1985~ Pedhazur,

1982) regression analyses of the adherence measures on

continuous and coded vectors representing the four

demographic clusters revealed only two variables of

importance. These results were expected, as many studies

have also found few. demographic predictors of adherence

(Davidson, 1982). The significant variables in this case

were method of follow-up (urban vs. rural clinic) for the

Eng/PI and Tagalog groups (predicting six-month adherence)

and for the Eng/US group (predicting one-month adherence).
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Table 27

General Linear Models Comparison of Exper imental and
Refusal Groups

Source df

Studygrp 1
Error 197
Total 198

Source df

Studygrp 1
Error 227
Total 228

Source df

Studygrp 1
Error 82
Total 83

Source df

Studygrp 1
Error 91
Total 92

SS

45.9407
2678.9897
2724.9304

SS

5.3411
3143.0094
3148.3505

SS

2.2053
1025.7011
1027.9064

SS

19.4874
1186.0823
1205.5697

Eng/PI

MS

45.9407
13.5989

Eng/US

MS

5.3411
13.8459

Tagalog

MS

2.2053
12.5086

Korean

MS

19.4874
12.8197

F

3.38

F

.39

F

.18

F

1.52

P

.07

P

.54

P

.68

P

.22

R-Square

.0169

R-Square

.002

R-Square

.002

R-Square

.02
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In the Korean group, age show~d a positive relationship

with one-month adherence. These results are found in Table

28.

Closer examination of the rural vs. urban follow-up

effect suggested a spurious relationship. A brief

explanation of clinic practice is needed to clarify this

point. Patients were seen at intake in the urban clinic.

At one month of care they were again seen in the urban

clinic to monitor side-effects, dosage, compliance, etc.

Thereafter, if patients desired, they were served in rural

clinics until treatment was completed. Since determination

of follow-up method did not take place until one month of

care, all those who dropped out of treatment after intake

were lost to the rural sample. In this case, mean

compliance levels of the rural groups (ongoing patients

only) would be expected to be higher than those of the

urban clinic groups (ongoing patients plus drop-outs).

These relations were examined more closely by

regressing the adherence measures on a coded vector

representing follow-up method among ongoing patients only,

thereby controlling for one-month drop-out. These results

(see Table 29) show that follow-up continued to be an

important predictor of six-month compliance for the

Philippine-born groups (English speaking and Tagalog

speaking), but not for the United States-born group at one

month of care. That is, effects of follow-up appeared to



Table 28

Demographic Predictors of Adherence

106

Eng/US
One-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 23.3886 23.3886 13.15 .0004 .06
Error 192 342.4413 1.7783
Total 193 364.8299

Korean
One-month Adherence

Source df SS MS F P R-Square

Age 1 7.1796 7.1796 6.36 .01 .08
Error 77 86.9723 1.1295
Total 78 94.1519

Eng/PI
Six-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 137.2768 137.2768 10.83 .001 .06
Error 173 2193.5942 12.6797
Total 174 2330.8710

Tagalog
Six-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 114.3798 114.3798 10.46 .002 .12
Error 74 809.3814 10.9376
Total 75 923.7612
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wash out among United States-born participants when ongoing

groups were compared at one month.

When analyzed by ethnic subgroup, however, the

Filipinos continued to show, significantly higher compliance

in rural than in urban follow-up. Since this effect is

found at the point of follow-up determination (one-month),

United States-born rural Filipinos may be more compliant

than other groups independent of follow-up method. These

results suggest that unmeasured cultural factors among

rural Filipinos may account for increasing adherence rather

than follow-up method.

At six months it is possible that rural follow-up is

more successful wi th recent immigrants. The patient

provider consistency, convenient access to care, phone

reminders of appointments, and smaller case-loads in rural

clinics may affect adherence positively. Further study of

the increased compliance in rural clinic groups is needed.

In summary, when the spurious contribution of drop-out

after intake was controlled, follow-up continued to be an

important variable for all ethnic Filipinos, regardless of

birthplace. For other Uni ted States subgroups and for the

Korean group, follow-up method was not a predictor of

adherence.

Overall, the predictive studies reveal that neither

refusal to participate in the study nor placement in the

non questionnaire control group significantly affected
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-----------------------------------------------------------
Table 29

Follow-Up Method Among Ongoing participants

Eng/US
One-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 3.7811 3.7811 3.38 .07 .02
Error 163 182.6189 1.1204
Total 164 196.4000

Eng/US
Filipino Ethnic Group

One-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 18.6037 18.6037 23.29 .0001 .37
Error 39 31.1524 .7988
Total 40 49.7561

Eng/PI
Six-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 29.5144 29..5144 5.09 .03 .04
Error 140 812.1856 5.8013
Total 141 841.7000

Tagalog
Six-month Adherence

Source df SS MS F P R-Square

Follow-Up 1 68.2005 68:.2005 10.02 .002 .13
Error 68 462.9847 6.8086
Total 69 531.1852
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adherence to the regimen at six months of care. The

relations between demographic clusters and adherence

measures revealed only tW9 variables to include in causal

modeling studies. The Preventive Behavior Model, altered to

show these predictive relationships, is presented in Figure

8.

Causal results--primary and secondary analyses. Path

analysis provides a .way to study the relationships within a

causal model. Nested variations of the original model can

also be compared to find the solution which best explains

the relationships. Strong inferences about the relations

found are permissible, while statements about actual

causation would be limited to studies with experimental

design (Pedhazur, 1982).

See Figure 8 for the model submitted to path analysis

in this study. All exogenous variables were assumed to be

correlated; however, for the sake of simplicity, these

mul tiple paths are not included in Figure 8. The or iginal

Preventive Health Behavior Model was altered to include the

one-month measure of adherence because preliminary analyses

revealed that behavior at one month was a highly

significant predictor of six-month adherence for all

groups. The causal results will be divided into primary and

secondary analyses.

Primary causal analyses. The primary path analyses

proceded in three stages by regressing in turn the intent,
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one-month, and six-month measures on the models'

independent variables. A just identified model (all

possible paths) was compared with two nested overidentified

models (some paths deleted) in order to find the most

parsimonious solution for each language group.

The just identified model solutions for intent, one

month and six-month stages are presented in Table 30., The

just identified significant relationships show that the

model varies by language group. These differences become

clearer as over identif ied models are compared below.

Table 31 ahow s the Preventive Health Behavior Model

(overidentif ied I), which is over identif ied because

specific predictions are made, while other paths betw~en

variables are equal to zero (e.g., path from stigma to six

month behavior is absent (see Figure 8). Again the model

varies by language group.

Overidentified model II, which draws significant

variables from both the just identified and overidentified

I models, is presented in Table 32 as the Reduced

Preventive Health Behavior Model.

Goodness of fit tests of significance (Pedhazur, 1982)

were performed to compare the overidentified models with

each other and w~th the just identified models. This test

is distributed as chi square and tests the null hypothesis

that the models are the same. A significant chi square

would mean that the models were different; that is, the
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Table 30

Just Identified Solutions by Language Group

-----------------
Eng/PI

F 26.74(9,165)*** 3.21 t i o, 164) *** 20.08(11,163)***
R .77 .40 .76
R-square .59 .16 .58
R-sqre.adj. .57 .11 .55

Intent One Month Six Months

b B b B b B

Intercept -2.97 .17 33.92

Attitude .21 .18** .05 .10 -.08 .06
Subj Norm .18 .19** -.03 -.07 .08 .06
Past Beh -.008 -.008 .15 .31*** .11 .08
Perc Cnt1 .08 .21*** .02 .08 .02 .03
Stigma .04 .03 -.02 -.03 .14 .08
Perc Thrt .03 .07 -.004 -.02 .04 .06
Self Eff .38 .36*** -.02 -.04 .03 .02
Comp Beh .05 .09 -.05 -.18* .02 .02
Intent .03 .07 -.02 -.02
Follow-Up .41 .05 .43 .11 1.46 .14**
One Month 1.98 .74***

-----
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Table 30 (Continued)

Just Identified Solutions by Language Group

36.89 (11,182) ***
.83
.69
.67

Eng/US

2.30 (10,183) **
.33'
.11
.06

35.79(9,184)***
.80
.64
.62

F
R
R-square
R-sqre.adj.

Intent One Month Six Months

b B b B b B

Intercept 1.39 .86 32.63

Attitude .15 .14* .05 -.09 .20 .12*
Subj Norm .39 .43*** .12 .23* -.09 -.07
Past Beh .004 .005 .03 .06 -.08 -.06
Perc Cntl .02 .06 .01 .06 -.02 -.03
Stigma .07 .06 -.001 -.002 .02 .008
Perc Thrt .007 .02 -.02 -.08 -.03 -.06
Self Eff .21 .24*** -.02 -.04 .05 .03
Comp Beh .05 .14** .01 .04 .009 .02
Intent -.03 -.06 .12 .08
Follow-Up -.17 -.03 .86 .27*** -.23 -.03
One Month 2.25 .83***
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Table 30 (Continued)

Just Identified Solutions by Language Group

Tagalog

5.27(11,64)***
.69
.48
.38

1.80 (10,65)
.47'
.22
.10

10.35(9,66)***
.76
.58
.53

F
R
R-square
R-sqre.adj.

Intent One Month Six Months

b

Intercept 5.10

Attitude
Subj Norm
Past Beh
Perc Cntl
Stigma
Perc Thrt
Self Eff
Comp Beh
Intent
Follow-Up
One Month

.12

.24

.16
-.03

.06

.05

.30
-.03

.12

B

.13

.27*

.19
-.09

.05

.12

.36**
-.04

.02

b

-.87

.03
-.04

.01

.02
-.15
-.004
-.09

.08

.17

.69

B

.06
-.08

.03

.14
-.27*
-.02
-.20

.21

.31

.21

b

35.65

-.02
.12

-.06
.02
.04

-.15
.10
.04

-.19
2.14
1.61

B

-.01
.09

-.05
.04
.03

-.24*
.08
.04

-.12
.22*
.56***



Table 30 (Continued)

Just Identified Solutions by Language Group

115

Korean

F 26.12(9,69)*** 1.30 (10,68) 4.04(11,67)***
R .88 .40 .63
R-square .77 .16 .40
R-sqre.adj. .74 .04 .30

Intent One Month Six Months

b B b B b B

Intercept -.12 -1.10 34.21

Attitude .25 .26** .04 .07 -.43 -.25
Subj Norm .27 .30*** .03 .05 .22 .14
Past Beh .009 .01 -.02 -.04 .09 .08
Perc Cntl .04 .12 .02 .13 -.04 -.08
Age -.009 -.03 .04 .23* -.05 -.10
Stigma -.005 -.005 -.09 -.17 .11 .07
Perc Thrt .0009 .003 -.01 -.06 .05 .09
Self Eff .35 .42*** -.06 -.12 .001 .0007
Comp Beh .03 .05 .03 .10 .006 .006
Intent .12 .22 .31 .17
One Month 1.86 .59***

* P < .05
** P < .01
*** p < .001
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Over identified Model I
Preventive Health Behavior Model

116

Eng/PI

F 26.74(9,165)*** 4.91(06,168)*** 26.84(8,166)***
R .77 .39 .75
R-square .59 .15 .56
R-sqre.adj • • 57 .12 .54

Intent One Month Six Months

b B b B b B

Intercept -2.97 .16 35.25

Attitude .21 .18** .04 .08 -.05 -.03
Subj Norm .18 .19**
Past Beh -.008 -.008 .14 .30*** -.08 -.06
Perc Cntl .08 .21*** .02 .08 .01 .03
Stigma .04 .03
Perc Thrt .03 .07
Self Eff .38 .36*** -.04 -.08 .03 .02
Comp Beh .05 .09 -.05 -.18** .005 .007
Intent .03 .06 .01 .009
Follow-Up .41 .05 1.62 .16**
One Month 1.97 .73***



Table 31 (Continued)

Overidentified Model I
Preventive Health Behavior Model

117

Eng/US

F 35.79(9,184)*** 2.57 (7,186)* 57.63 (7,186) ***
R .80 .30· .83
R-square .64 .09 .68
R-sqre.adj. .62 .05 .67

Intent One Month Six Months

b B b B b B

Intercept 1.39 .55 32.60

Attitude .15 .14* -.04 -.07 .17 .10
Subj Norm .39 .43***
Past Beh .004 .005 .04 .08 -.07 -.05
Perc Cntl .02 .06 .02 .09 -.02 -.03
Stigma .07 .06
Perc Thrt .007 .02
Self Eff .21 .24*** .0007 .001 .01 .008
Comp Beh .05 .14** .008 .04 .01 .02
Intent .02 .04 .08 .05
Follow-Up -.17 -.03 .82 .26***
One Month 2.22 .82**



Table 31 (Continued)

Overidentified Model I
Preventive Health Behavior Model

Tagalog

F, 10.35(9,66)*** 1.53 (6,69) 6.12(8,67)***
R .76 .34' .65
R-square .58 .12 .42
R-sqre.adj. .53 .04 .35

Intent One Month Six Months

b B b B b B

Intercept 5.10 -1.62 35.27

Attitude .12 .13 .03 .06 .04 .03
Subj Norm .24 .27*
Past Beh .16 .19 .02 .04 .02 .02
Perc Cntl -.03 -.09 .02 .14 .03 .07
Stigma .06 .05
Perc Thrt .05 .12
Self Eff .30 .36** -.10 -.21 .05 .04
Comp Beh -.03 -.04 .07 .19 .04 .03
Intent .14 .26 -.24 -.16
Follow-Up .12 .02 2.39 .25**
One Month 1.56 .54***
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Table 31 (Continued)

Overidentified Model I
Preventive Health Behavior Model

Korean

F 26.12(9,69)*** 1.59(7,71) 5.98(7,71)***
R .88' .37 .61
R-square .77 .14 .37
R-sqre.adj. .74 .05 .31

Intent One Month Six Months

b B b B b B

Intercept -.12 -1.23 35.91

Attitude .25 .26** .05 .10 -.45 -.26
Subj Norm .27 .30***
Past Beh .009 .01 -.03 -.08 .14 .12
Perc Cntl .04 .12 .01 .07 -.06 -.11
Stigma -.005 -.005
Perc Thrt .0009 .003
Age -.009 -.03 .04 .25*
Self Eff .35 .42*** -.05 -.11 -.01 -.007
Comp Beh .03 .05 .03 .10 -.01 -.01
Intent .14 .25 .51 .29
One Month 1.74 .55***

* p < .05
** P < .01
*** p < .001
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-----------------------------------------------------------
Table 32

Overidentified Model II
Preventive Health Behavior Model Reduced

-----------------------------------------------------------

109.72(2,172)***
.75
.56
.56

Eng/PI

13 ..17(2,172)** *
.36
.13
.12

58.76(4,170)** *
.76
.58
.57

F
R
R-Square
R-Sqre.Adj.

Intent One Month Six Months

b B b B b B

Intercept -1.59 1.20 35.17

Attitude .231 .20**
Perc Cnt1 .08 .21***
Subj Norm .18 .19**
Self Eff .37 .35***
Past Beh .17 .36***
Comp Beh -.05 -.17*
Follow-Up 1.631 .16**
One Month 1.92 .71***

---------------------------------------------
Eng/US

F 79.67(4,189)*** 8.87(2,191)*** 203.30 (2 ,191) * * *
R .79 .29 .82
R-Square .63 .08 .68
R-Sqre. Adj. .62 .08 .68

Intent One Month Six Months

b B b B b B

Intercept 2.61 1.03 31.97

Attitude .18 .17** .18 .11**
Subj Norm .42 .47*** .08 .14*
Self Eff .20 .22***
Comp Beh .05 .15**
Follow-Up .84 .26***
One Month 2.21 .82***

-----------------------------------------------
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Table 32 (Continued)

Overidentified Model II

Tagalog

F 43.43(2,73)*** 4.00(3,72)** 21.02(3,72)***
R .74 .38 .68
R-Square .54 .14 .47
R-Sqre.Adj. .53 .11 .44

Intent One Month Six Months

b B b B b B

Intercept 5.02 .05 40.10

Subj Norm .30 .34***
Self Eff .41 .49***
Intent .12 .22*
Stigma -.14 -.24*
Comp Beh .08 .22*
Perc Thrt -.66 -.25**
Follow-Up 2.10 .22*
One Month 1.60 .56***

---------------------------------------------
Korean

35.37(1,77)***
.56
.32
.31

5.04(2,76)**
.34
.12
.09

79.33(3,75)***
.87
.76
.75

F
R
R-Square
R-Sqre.Adj.

Intent One Month Six Months

.04 36.05

1.76 .56***

.04 .25*

.12 .20

b B

Intercept 1.87

Attitude .26 .27***
Subj Norm .26 .29***
Self Eff .38 .47***
Age
Intent
One Month

b B b B

* p < .05
** P < .01
*** P < .001
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overidentified model did not adequately account for the

variance in the original correlation matrix as represented

by the comparison model solution. The goodnesss of fit

tests are presented in Table 33. These results show that

both overidentified models adequately represent the

original matrix of relationships. The overidentified

models are also very similar to each other. In this case

the reduced models, overident~fied II, are parsimonious and

contain more significant relationships than the original

Preventive Health Behavior Model (overidentified I).

Therefore, these reduced models will be used to predict and

explain the findings for each language group. The reduced

models explain from 79% to 89% of the total variance w~thin

language groups (see Table 34).

Figures 9 through 12 show the reduced model

relationships graphically. As expected, the Reduced

Preventive Health Behavior Models were different for each

language group. Comparisons across groups may be made by

studying the unstandardized regression coefficients in

parentheses on each path. The remaining numbers are

standardized regression coefficients; these may be used to

compare model element effects within groups. The nen values

represent the correlation of prediction errors with the

endogenous variables and are equal to the square root of

the unexplained variance for each stage of the path

analyses. All comparisons betw~en groups must be made with
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Table 33

Goodness of Fit Tests (0)

Comparisons Language Group

Eng/PI

c w df p o
Eng/US

W df p

Just-Iden.
vs. OVer. I .94 9.82 7 .20 .95 8.97 7 .30

Just-Iden.
vs. OVer. II .90 16.25 22 .80 .94 9.86 22 .99

OVer. I vs.
Over. II .95 7.64 15 .95 .99 1.77 15 .99

Tagalog Korean

c w df p o w df p

Just-Iden.
vs. OVer. I .81 14.91

Just-Iden.
vs. OVer. II .82 10.93

7

22

.10

.98

.93 5.39 7

.79 12.95 24

.70

.98

OVer. I vs.
Over. II 1.01 -.84 15 * .95 9.96 17 .95

*Mode1 II explains more variance than model I--p cannot be
computed.



Table 34

Variance Explained by the Reduced Models

Models Language Groups

Eng/PI Eng/US Tagalog Korean

R-square R-square R-square R-square

Just Identified .86 .90 .83 .89

Overidentified I .85 .89 .79 .88
(Prev. 81th. Beh.
Model)

Overidentified II .84 .89 .79 .86
(Prev. 81th. Beh.
Model Reduced)

124



IATTITUDE f\ 2 0
1(.23)

EAST BEH~6\. e
(.17)~ .65

IP-P-E-R-C-CN-T-L-~:~8) l
ISUBJ NORM~~i~,
ISTIGMAI ~I INTENTIONI
'PERC THREATI~

[SELF EFF r.35-------11. 37)

[COMPET BEHLr:~b5)

[FOLLOW-Up f •., 6.----....Jti. 63)

[ AGE I

Intake

e
.93

1

1 Month

125

e
.66

!

6 Months

Figure 9 Eng/PI Reduced Model (N=175)



126

e
.57

1
e

.96

IPERC CN'.rL I
[SOBJ NORM~ r----.14 .1~.----li:42) - (.08) (.18) ~

IS'rIGMAI ~INTBIl'rIORI---""IBEBAVIORI .82)0 IBEHAVIORI
I I

(2.21)

.PBRC '!B1lEA'r./J
ISELP BPPI.22 / /

11.2oY ~

I-C-OMP- E-T- B-EB- ' . 15, If( .05)

IFOLLOW-UP 1.2 6
11.84)

AGE I

Intake 1 Month 6 Months

Figure 10 Eng/US Reduced Model (N=194)



127

------ ----------------------------------------------------

e
.73

1
e

.93

1

IAftlTUDEI
IPAST BEDI e

.68

IpERC am.I 1
ISUBJ NORM~~O)

I F- · 24 ~
STIGMA - (- .14) r----......,. 22 ). .56

1INTENTION I(.i2~BEBAVIORI (1.60~BEBAVIORI

IPERC 'l'BREAT ~ -.25 A ~ )..~
ISELF EFF l~49

1-f.4l)

I~C-OMP-BT--B-ED....1.22

I.f.08)

IFOLLOW-UP 1.22
. 1-{2.10)

I AGE I

Intake 1 Month 6 Months

Figure 11 Tagalog Reduced Model (&=76)



128

e
.82

!
e

.94

1IPERC CRTLI

IATTI TUDE ~7
0.., li~26)

IpAST BEBI

ISUBJ NORM~9
1-., I (~26)

IS'.rIGIIAI ':tIIRrBIITIORI .20~IBBBAVIORI .S6 IBBBAVIORI
I I

(.121 (1.761'1

.PERC ~1I1lBA'.r. /

(SELF EFF f-47
11.38)

I"'C-O-IIP-BT-B-EB--I

, FOLLOW-UPI
[ AGE 1.2 5
----11.04)

Intake 1 Month 6 Months

Figure 12 Korean Reduced Model (N=79)



129

caution. In spite of careful translation techiniques,

similarity of factor patterns, and homogenous groups,

differences may still be due to the nuances of translation.

Therefore, di rect compar isons via means should not be

undertaken. Indirect comparisons of model functioning in

the different language groups is, however, a valid practice

(Irvine & Carroll, 1980; Dyal, 1984).

The primary causal results will be divided into two

sections: 1) General interpretations (theoretical aspects);

and 2) Language group interpretations (applied aspects).

General interpretations--theoretical aspects. The

Preventive Health Behavior Model was helpful in

understanding intention and adherence behavior; each model

element exhibited a significant path in at least one

language group. A summary of significant paths is presented

in Table 35. Overall, the reduced models were more

successful in explaining the variance in intent (54% to 76%

explained) and six-month behavior (32% to 68% explained)

than in one-month behavior (8% to 14% explained), although

all results were significant.

The successful prediction of intent is not surprising

given the existing literature on the Theory of Reasoned

Action. As expected, attitude toward the act and

subjective norm (the traditional Fishbein variables) are

important predictors of intent. These variables have

similar effects, except in the Eng/OS and Tagalog groups,
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Table 35

Summary of Significant Paths by Language Group

Elements Model Stage

Intent One Montn Six Months

E/PI E/US T K* E/PI E/US T K E/PI E/US T K

Attitude X X X X
Past Beh X
Perc Cntl X
SUbj Norm X X X X X
Stigma X
Perc Thrt X
Self Eff X X X X
Comp Beh X X X
Follow-Up X X X
Age X
One Month X X X X
Intent X X

----------------------------------------------------------
*E/P1=Eng/PI E/US=Eng/US T=Tagalog K=Korean

where social support is more important than atti tudes in

determining intent. However, a third variaole, self

efficacy, is the most important predictor of intent across

three of the four language groups. In addition, perceived

control, a more detailed look at self efficacy, is also

significant in the Eng/PI group. Here self efficacy in its

general and more detailed forms is a stronger predictor of

intent than the traditional Fishbein variables. In

addition, competing behaviors, an element conceptually

linked to perceived control, shows a significant path in
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the Eng/US model. Together these results provide support

for Aj zen's recently published Theory of Planned Behavior

(1985), which states that feeling able to manage the task

plays an important part in predicting the achievement of

long-term goals.

The one-month measure is less consistently predicted

by the independent variables than was the intent measure.

Here the strongest theoretical var iable, intent, fails to

predict in two (Eng/PI; Eng/US) of the four groups. And

an unexpected direct effect of subjective norm (Eng/US

group) runs counter to the theoretical assumption that

subjective norm operates only indirectly through intent.

Variables not included in the Theory of Reasoned Action,

such as past behavior, stigma, treatment-competi tive

behaviors, age, and rural vs. urban residence are more

important than the traditional variables in this cross

cultural setting.

These results may be best understood in light of the

Theory of Planned Behavior, the latest extension of the

Theory of Reasoned Action (Ajzen, 1985). Figure 13 shows

the basic relationships of the extended theory, which was

designed to predict long-term goals. Here the attitude

element (At) is composed of the weighted attitudes toward

success (psAs) or failure (pfAf) of the attempted act. The

subjective norm component (SNt) equals the influence of

others (SN) times the degree to which they think one will
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succeed in the long-term behavior (Pr). The behavioral

expectation or expectation of actually performing behavior

(BE) is composed of the intent element and the degree to

which control over the behavior is perceived (be).

Behavioral expectation is correlated with actual behavioral

attempt (Bt), while behavioral outcome is a product of the

behavioral attempt and the degree of actual control (C)

over the behavior.

p .I b e._p A
5 S. I 5 5

I

Figure 13 Theory of Planned Behavior

Source: Ajzen (1985)

This theory encompasses the many impinging events

which occur over time to w~aken the intention-behavior

relationship. To the degree that perceived control is

equal to actual control over time, the theory of Planned

Behavior will reduce to the Theory of Reasoned Action

(total volitional control). How~ver, if the possibility of

failure is salient and actual control is 1imi ted, the

Theory of Planned Behavior is more appropriate.

The present study was not designed re1ati ve to

success or failure of the behavioral attempt but in
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relation to multiple health choices. However, concerns

similar to Ajzen's (relative to long-term behavioral goals)

led to the addition of a perceived control element in the

Preventive Health Behavior Model. The weighing of multiple

choices (medical vs. traditional/no treatment) is also

generally analogous to the weighing of success and failure.

Therefore, the failure of intent to predict one-month

adherence was investigated in light of the Theory of

Planned Behavior, as well as in several other ways.

The possibility that intent was empirically indistinct

from other variables was considered first. Here the shared

variance betw~en variables would preclude prediction. When

entered together in a regression equation, not enough

unique variance would remain for each variable to predict

the cri terion. Examination of tolerances showed that

attitude, subjective norm, intent, and self efficacy,

though distinct when predicting intent (able to predict

even with lower tolerances), might not be distinct when

predicting behavioral criteria. For example, the range of

tolerances for intent was .22 to .47 across groups in the

just identified solutions.

Intent was, therefore, entered alone with the

variables show ~ng high tolerances in the just identified,

overidentified I and overidentified II solutions across

groups. None of these analyses was significant. Although

the tolerances of intent increased dramatically, the
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abili ty to predict behavior remained non signif icant,

except in the ~agalog and Korean groups at one month of

care (as found in the original primary analyses).

Therefore, the failure of intent to predict behavior cannot

be attributed to high correlation with other variables.

Contiguity was explored as the second possible

explanation. The failure of intent to predict behavior at

one month in the Eng/US and Eng/PI groups is not

surprising, since the questionnaire measured intent in

context, act, time and target in relation to six, not one

month adherence. However, increased contiguity between

intent and one month behavior may explain the significant

and nearly significant relations in the Tagalog and Korean

groups. The Korean path, which attains significance when

the age variable is removed from the equation, is retained

as a meaningful path in the Reduced model (Pedhazur, 1982).

Thirdly, a behavioral expectation (BE) measure

(intention x perceived control) was used to approximate

Ajzen's planned behavior model. To the extent that

behavioral expectation is correlated with attempted

behavior, actual behavior should be predicted by this

measure, given accurate assessment of perceived control.

These analyses w~re insignificant across language groups.

The joint probability relationship of intent and perceived

control did not improve the prediction of behavior in any

of the language groups. Therefore, the anticipation of
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control over barriers to treatment may be qui te different

than the actual control possible over time.

To the extent that volitional control is weakened,

past behavior may become more important in behavior

prediction. For example, Bentler and Speckart (1979)

found that past behavior was an important predictor of

behavior in drug and alcohol abuse by students. Ajzen's

(1985) interpretation is that substance abuse is addictive

and w~akens actual control over behavior; therefore, past

behavior becomes a predictor of future behavior. In

contrast, wpere volitional control is strong, past behavior

is not sal ient.

In the present study, full vo1i tional control is

questionable, as immigrants meet many environmental demands

in adjusting to a new country. The competing behaviors

element attempted to capture actual control by estimating

the number of potentially treatment-competitive behaviors

in which patients w~re likely to be involved over the six

month treatment period. Reviewing the models, it is clear

in the Eng/PI group that increasing competing behaviors

(competing behaviors element is reverse scored) is

associated with increasing past behavior at one month. In

the Tagalog group, the opposi te is true. Fewer competing

behaviors is associated w~th an insignificant path for past

behavior and a signif icant path for intent. Partial

support is found here for the idea that intent may be less



136

important in predicting behavior when actual control is

poor. At these times, past behavior becomes more

important, intervening at the point of behavioral attempt.

Full support is w~thheld, as the Eng/US grou~ showed low

competing behaviors associated with a insignificant path

for past behavior and no increase in the importance of

intention. Instead, subj~ctive norm challenges theory with

its significant prediction of one-month behavior.

Therefore, the failure of intent to predict behavior

at one month may be largely due to the measurement of

elements in relation to six-month adherence and decreasing

control over barriers to treatment over time in some

immigrant groups. Here past behavior becomes more

important than intention. The successful prediction in two

groups may be due to increased contiguity and increased

actual control of treatment barriers. These explanations

do not hold for United States groups, where subjective norm

contradicts theory. Here the support of significant others

is crucial to patient compliance.

The last interesting variable at one month is stigma

(reverse scored) which shows a positive association in the

Tagalog group. Here high stigma predicts high compliance,

a finding opposite to that expected. Stigma was assumed to

be a punishing factor; perhaps preventive TB treatment

reduced the long-term stigma of active TB and promoted

adherence in Tagalogs. Support is provided here for
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Drenckhahn & Wolf's (1966) observation that stigma may play

a role in cross cultural health decisions.

The success of six-month prediction is largely due to

the one-month adherence measure. Actual past behavior at

one month was the best predictor of six-month adherence for

all groups. A lack of volitional control over adherence

might be construed from these data according to the Theory

of Planned Behavior (Ajzen, 1985). Therefore, the failure

of intent to predict six-month behavior was investigated in

a manner similar to that for one-month behavior.

Prediction was not improved by the intent*perceived control

measure or by entering intent alone in the equations w:i.th

high tolerance variables. Although measured carefully in

relation to six-month behavior, lack of contiguity might

account for the weakening of intent. In addition, the

comments about the relative importance of past behavior and

competing behaviors at one month apply indirectly to six

month behavior through its association with the one-month

measure. Therefore, the failure of intent to predict six

month behavior may be due to a combination of poor

contiguity and decreasing actual control of barriers to

adherence. Here past behavior becomes the most important

predictor of six-month behavior.

The last two intere~~ing predictors of six-month

behavior are attitude toward the act (Eng/US model) and

perceived threat (Tagalog model). Attitude toward the Act
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was predicted to have a significant path in the Preventive

Health Behavior Model (overidentified I). These tindings

run counter to Fishbein's (1980) and Ajzen's (1985)

theories, which posit only an indirect effect of attitude

through intention. An independent significant effect of

attitude on behavior was found previously by Bentler &

Speckart (1979), who also studied a United States-corn

sample. Taken together these results suggest that the

attitude-behavior relationship merits further study in tnis

country.

The negative relationship of threat to behavior is not

surprising; the extensive fear literature nas consistently

found that nigh fear messages do not lead to better nealch

compliance (Janis & Feshbacn, 1953; Leventnal, Singer &

Jones, 1965; Higbee, 1969). In the Tagalog group, self-fear

(perceived threat of TB) messages also did not lead to

adequate adherence to the TB regimen.

In summary, the primary causal results provide some

support for Ajzen's (1985) new Theory of Planned Behavior.

However, the present prospective study with objective

measures of behavior and a cross cul tural application

strains the barriers of a single theory. A broader concept

of behavioral determinants is needed. For example, tne

failure of intent to predict one-month benavior in the

Eng/US group may be explained by the organismic

differences element of the Health Compliance Model (Heiby &
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Carlson, 1986). Perhaps intent is related to an organismic

composite, as suggested by the present data. Here intent

would be njust another organismic variable", not the funnel

for all attitudinal and sUbjective norm variables, as

asserted by Ajzen (1985) and Fishbein (1980).

In addition, perceived threat, stigma, subjective

norm, demographic variables, and attitude toward the act

show independent relationships to behavior not predicted by

the Theory of Planned Behavior (Ajzen, 1985). Here the

individual contributions of threat and stigma confirm the

ideas of the Health Belief Model (Hochbaum,1958),

while the direct and indirect effects of subjective

norm support none of the theories considered. The

importance of demographics confirms elements of the Health

Belief Model, the Theory of Social Behavior, and the Health

Compliance Models respectively. And the direct effect

of attitude on six-month behavior may be best

explained by the Health Belief and Health Compliance

Models.

Tests of the same theory in different applied settings

are interesting, yet important unmeasured variables may be

missing from the designs. A broader approach, combining

elements from several theories, has the advantage of

extending theory and providing more sensitive cues for

intervention design. The primary causal results of the

present study support this idea; further research is needed
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in a revolving door model of exchange between multiple

theories and application.

Al though the present language models need cross

validation and replication before application to patient

groups at intake, hypothetical target groups for a

compliance intervention will be described in the next

section of the primary causal results.

2) Language group interpretations--applied aspects.

Based on model findings, a target group for intervention

design may be designated for each language group. Path

resul ts become more meaningful as the unique features of

each model are highlighted.

1) Eng/PI. As defined by the reduced model, a target

group for intervention would be urban participants with few

competing behaviors and self-reports of poor past medical

compliance relative to other forms of care. These may be

the Eng/PI patients who have been in the United states more

than five years (51% of the sample), are settled in the

city, and do not face all the adjustments of newer

immigrants.

Focusing an intervention on this group at intake

might improve one-month adherence and, indirectly, six

month adherence. Model elements do not suggest an

intervention strategy, as little can be done about past

behavior, competing behaviors, length of time in the United

States or urban residence. How~ver, the growing literature
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on default innoculation and coping skills (Kristeller &

Rodin, 1984) provides numerous beginning strategies.

2) Eng/US. A different pattern is found in this group,

where two variables (attitude and subjective norm) predict

both intention and behavior. Changes in these variables

might affect adherence directly and indirectly via one

month behavior. Here the model defines a low: compliance

group and also suggests intervention strategies. For

example, an intake intervention with urban Filipinos and

patients reporting poor social support or ambi valent

attitudes toward medical treatment might include more

personalized follow-up, telephone reminders for

appointments, the promotion of increased family support,

and techniques aimed at attitude change.

3) Tagalog. A third pattern is seen in the Tagalog

group, where direct and indirect behavioral effects of

variables are found, an intervention group is defined, and

strategies are suggested. The target group would be urban

residents reporting few. competing behaviors, high perceived

threat of TB or low stigma. In addi tion, poor social

support and low self efficacy relate to lower intention and

indirectly to lower behavior at one and six months of

treatment. Here an intervention might provide coping

skills, encourage family involvement, and present a non

fear-loaded treatment of the threat and stigma issues to

patients.
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4) Korean. A fourth, less complex pattern, is found in

the Korean group. Here potential non compliers are younger

and report ambivalent attitudes toward medical treatment,

poor social support, a low sense of self efficacy or a low

intent to comply with the regimen. Here an intervention to

increase family support, effect atti tude change, and

increase feelings of competance to manage the regimen might

help to increase adherence behavior.

S) A comment for all groups. The obvious importance of

one-month behavior for all groups suggests a vigorous

attempt to retrieve patients who are late for their first

return visit. The tickler system currently in place at the

Chest Clinic allows immediate recall of patients in

default. In addition, drop-out prevention might include a

telephone call two weeks after intake to assess patients'

experiences with the medication, emphasize the importance

of preventive treatment, provide coping skills, and

reinforce patients' efforts to adhere to the regimen. An

intake intervention followed by two-week and one-month

booster programs might significantly affect treatment

completion rates.

Secondary causal analyses. Three types of secondary,

exploratory analyses w~re undertaken: 1) United States-born

ethnic groups; 2) adequate and inadequate treatment groups;

and 3) high and low: social desirability groups. A full set
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of path analyses w~re run for each group; how~ver, only the

reduced models are presented for these secondary analyses.

1) United states-born ethnic groups. The United

States-born group is heterogeneous by ethnic subgroup

(Caucasians N=32; Filipinos N=45; Hawaiians N=37; Japanese

N=49; Other N=30 (Other=14 Chinese; 1 Korean; 4 Samoans; 1

Mexican; 2 Puerto Ricans; 1 Fijian; 5 Blacks, 2 American

Indians». As suggested by the principal components

analyses, the ethnic subgoups revealed different patterns

as the var iance explained by the reduced Eng/US model was

partitioned among the groups. These results are presented

in Table 36.

The ethnic models show that the variance explained for

intent (62% to 74%) and for six-month adherence (61% to

75%) is greater than that explained for one-month adherence

(.7% to 38% explained). These results are similar to the

proportionate variance explained by the overall Eng/US

model, although the one-month analyses are non significant

in the Hawaiian, Japanese, and Other groups. See Figures 14

through 18 for the ethnic group comparisons. A summary of

significant paths among the ethnic groups is presented in

Table 37.

The paths found in the Eng/US model are often

accounted for by a single ethnic group. For example, one

month is predicted by subjective norm only for Caucasians

and by follow-up only for Filipinos. Similarly six-month
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Table 36

Reduced Models for United States Ethnic Groups

Caucasian

F
R
R-Square
R-Square

11.05(4,27)***
.79
.62

Adj. .57

5.44(2,29)**
.52
.27
.22

29.87(2,29)***
.82
.67
.65

Intent One Month Six Months

Intercept 3.74

.30 .29

.28 .39**

.031 .11

.22 .28* .31 .47***
.81 .23

B

2.19 .81***

b

31.83

.14 .06

Bb

-2.66

Bb

Attitude
Self Eff
Comp Beh
Subj Norm
Follow-Up
One Month

Filipino

F 20.54(4,40)*** 12.98(2,42)*** 53.51(2,42)***
R .82 .62 .85
R-Square .67 .38 .72
R-Square Adj. .64 .35 .71

Intent One Month Six Months

b B b B b B

Intercept 2.86 1.40 34.08

Attitude .08 .07 .06 .04
Self Eff .57 .59***
Comp Beh -.004 -.01
Subj Norm .21 .24 .02 .04
Follow-Up 1.53 .62***
One Month 2.17 .85***
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-----------------------------------------------------------
Table 36 (Continued)

Reduced Models for United States Ethnic Groups

Hawaiian

F 33.72(2,35)*** .13 (2,35)
R .81 .09
R-Square .66 .007
R-Sqre Adj .64 -.05

Intent One Month

b B b B

Intercept 3.50 2.33

Attitude
Stigma .28 .22*
Subj Norm .69 .74*** -.02 -.04
Follow-Up .25 .07
One Month

Japanese

26.79(2,35)***
.78
.61
.58

Six Months

b B

30.24

.30 .19

2.17 .75***

F
R
R-Square
R-Square

30.66(4,44)***
.86
.74

Adj. .71

Intent

1.91(2,46)
.2'8
.08
.04

One Month

69.38(2,46)***
.87
.75
.74

Six Months

b

Intercept 2.62

B b

-.12

B b

30.79

B

Attitude
Self Eff
Comp Beh
Subj Norm
Follow-Up
One Month

.14 .17

.21 .27*

.07 .19*

.44 .51*** .16 .26
.59· .13

.25 .16*

2.29 .86***
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Reduced Models for United States Ethnic Groups
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Other

F 14.58(4,25)*** .74(2,27) 30.80(2,27)***
R .84 .23 .83
R-Square .70 .05 .70
R-Square Adj • •65 -.02 .67

Intent One Month Six Months

b B b B b B

Intercept -.16 2.33 32.58

Attitude .30 .24 .14 .08
Self Eff -.009 -.01
Comp Beh .11 .25*
Subj Norm .59 .61** -.007 -.02
Follow-Up .79 .23
One Month 2.24 .84***

* p < .05
** P < .01
*** P < .001



147

behavior is predicted by attitude only in Japanese,

although the same path is nearly significant (.19 (.30) p <

.08) among Hawaiians and may be substantively important.

Low stigma predicts increasing intent only for Haw~iians.

This path, discovered in the just identif ied solution for

Hawaiians, was the only significant path not revealed in

the overall Eng/US model. This is an interesting finding,

as patient interviews suggested that stigma might be an

important variable for polynesian groups. It is

interesting to contrast the Hawaiian findings with the

opposite Tagalog results with one-month behavior, where

high stigma led to high adherence. Caution should be

exercised in comparing these results across groups;

however, these findings represent a beginning look at the

role of stigma in cross-cultural health care decisions.

Other variables occur several times across groups,

such as sUbjective norm, self efficacy and competitive

behaviors in relation to intent. And one-month

consistently predicts six-month behavior across groups.

One significant path in the overall Eng/US model was

not important in the subgroup analyses. However, this

path from attitude to intent is probably substantively

important, though not statistically significant, in the

Caucasian (.29 (.30) p < .06) and Japanese (.17 (.14) p <

.08) subgroups.
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Figure 18 other Ethnic Group Reduced Model (9=30)



Table 37

Summary of Significant Paths for US Ethnic Groups

Elements Dependent Variables by Language Group

Intent lMonth 6Month

C F H J 0* C F H J 0 C F H J 0
Attitude X

Subj Norm X X X X X

Self Eff X X X

Stigma X

Comp Beh X X

Follow-Up X

One Month X X X X X

C=Caucasian F=Filipino H=Hawaiian J=Japanese O=Other

153
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Interventions designed on the basis of the Eng/US

overall model would be expected to have differential

effects by ethnic group. For example, the intervention

suggested above (under Eng/US results) to increase family

support and effect attitude change might be expected to

increase adherence mainly in the Caucasian and Japanese

groups respectively. Focusing on urban vs. rural cultural

differences may increase the understanding mainly of

Filipinos. In the Hawaiian, Japanese and Other groups, no

significant paths to one-month behavior were found,

although one-month continued to predict six-month

adherence. Here vigorous efforts to retrieve patients late

for one-month appointments would be the only way to improve

six-month adherence.

These results, based on small numbers of participants,

are considered exploratory. They present an object lesson

on the complexity of causal models. The overall Eng/US

model remains useful, however, with the knowledge that

interventions designed from the model will have predictably

differential effects by ethnic group.

2) Adequate vs. inadequate treatment groups. Path

analyses were completed on the adequate (80% to 100%

medication taken) and inadequate (0% to 79% of medication

taken) treatment subgroups within the Eng/PI and Eng/US

language groups. These analyses w~re needed because bimodal

curves corresponding to high and low adherence w~re found



Table 38

Reduced Models by Treatment Group
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Eng/PI Adequate Treatment (> 80%)

F 39.24(3,89)*** 3.25(1,91) 12.10(3,89)***
R .76 .19 .54
R-Square .57 .03 .29
R-Sqre.Adj. .56 .02 .27

Intent One Month Six Months

b B b B b B

Intercept -1.54 2.52 37.36

Perc Cnt1 .12 .31*** .05 .28**
Subj Norm .22 .23**
Self Eff .41 .39***
Past Beh .05 .19
Follow-Up .69. .19*
One Month .69 .37***

Eng/PI Inadequate Treatment « 79%)

F 43.41(3,78)*** 11.74(1,80)*** 16'.22(3,78)***
R .79 .36 .62
R-Square .62 .13 .38
R-Sqre.Adj. .61 .12 .36

Intent One Month Six Months

b B b B b B

Intercept .26 -.50 37.28

Attitude .42 .35***
Subj Norm .22 .22**
Self Eff .38 .37***
Past Beh .17 .36*** -.21 -.22*
Follow-Up 2.08, .21*
One Month 1.25 .62***



Table 38 (Continued)

Reduced Models by Treatment Group
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Eng/uS Adequate Treatment (> 80%)

F 58.36(3,109)*** 4.29(1,111)* 61.13(1,111)***
R .78 .19 .60
R-Square .62 .04 .36
R-Sqre.Adj. .61 .03 .35

Intent One Month Six Months

b B b B b B

Intercept 4.07 3.10 39.37

Self Eff .24 .26***
Comp Beh .06 .18**
Subj Norm .46 .54***
Follow-Up .35 .19*
One Month 1.03 .60***"

Eng/US Inadequate Treatment « 79%)

F 58.17(2,78)*** 6.03(3,77)*** 55.37(1.79)***
R .77 .44 .64
R-Square .60 .19 .41
R-Sqre.Adj. .59 .16 .41

Intent One Month Six Months

b B b B b B

Intercept 2.84 -.44 34.56

Attitude .35 .32***
Subj Norm .51 .54*** .16 .37*
Intent -.16 -.34*
Follow-Up .87 .28**
One Month 1.31 .65***

* p < .05
** P < .01
*** P < .001
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in the one and six month measures for these groups. It was

important to assess whether the overall models adequately

explained the relationships in both groups. The results

are presented in Table 38.

The treatment subgroups explain the intent, one and

six month variance proportionately similar to the overall

Eng/PI and Eng/US solutions. The increased explanation in

the inadequate treatment groups at one and six months is

probably due to increased range in the dependent variables.

See Figures 19 to 22 for graphic displays of treatment

level results. A summary of significant paths is presented

in Table 39. The results w~ll be discussed by language

group.

Eng/PI. The prediction of intent is basically the

same in both treatment groups, except for differential

effects of perceived control and atti tude. At one month,

the positive association of past behavior is explained

mainly by the inadequate treatment group. This makes sense

theoretically, as decreasing actual control should be

linked with the increased importance of past behavior.

The six-month picture includes two new. predictors not

found in the overall reduced model. Patients adhering to

the regimen at six months have assessed barriers to

treatment (perceived control path) accurately at intake-

those perceiving fewer barriers show increasingly adequate

compliance. Past behavior relates negatively to six-month
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----------------------------------------------------------
Table 39

Summary of Significant Paths for Treatment Groups

Eng/PI

Dependent Variables by Treatment Group

Intent lMonth 6Month

Adeq. Inadeq. Adeq. Inadeq. Adeq. Inadeq.

X

X X

X X

Elements

Attitude

Subj Norm

Self Eff

Past Beh·

Perc Cntl

Follow-Up

One Month

X

X

X

X

X

X

X

X
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Table 39 (Continued)

SummaIy of Significant Paths for Treatment Groups

----------------------------------------------------------

Elements

Attitude

Subj Norm

Intent

Self Eff

Comp Beh

Follow-Up

One Month

Eng/US

Dependent Variables by Treatment Group

Intent IMonth 6Month

Adeq. Inadeq. Adeq. Inadeq. Adeq. Inadeq.

X

X X X

X

X

X

X X

X X
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adherence in the inadequate treatment group. Here ongoing

patients with more ambivalent feelings about medical

treatment at intake show increased adherence later. It

seems that patients with stronger convictions about medical

care return at one month, while others drop out. Among

those remaining, ambivalent patients receive increased

(though still inadequate) treatment at six months. The raw

data for past behavior show that twice as many inadequate

(63%) as adequate (34%) treatment patients report usually

taking no treatment in the past when they were ill. These

persons may have limited experience with the medical

system. Since preventive TB treatment is an intervention,

these patients may respond especially favorably betw~en one

and six months. These results suggest that an improved

intervention might bring some of these patients into the

adequate range of treatment.

One variable present in the overall solution is not

significant in the treatment subgroups. An investigation of

competing behaviors in the overidentified I models revealed

that this var iable is about equally important, though non

significant in both groups (Adequate -.16 (-.03) P < .16;

Inadequate -.09 (-.02) P < .38). The additive effect over

both subgroups with the reSUlting larger N is probably

responsible for the significance in the overall model.

These results confirm the usefulness of the Eng/PI

model in understanding both adequate and inadequate
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treatment groups. The discovery of paths not present in

the overall model provides support for the Theory of

Planned Behavior as well as additional information for

intervention design. The respective importance of

perceived control and past behavior underscores the

assumption that behavior is successfully predicted as

perceived control approximates actual control. And past

behavior becomes more important as actual control is

diminished. The direct path betw~en perceived control and

behavior shows that perceived control may be more important

than suggested by Ajzen (1985), who proposed only a non

causal, joint probability relationship with intention.

Therefore, improving perceived control by increasing

patients' ability to cope with treatment barriers should be

an important part of any intervention designed for the

Eng/PI group.

Eng/US. Here, the prediction of intention is somewhat

different in the treatment-level groups. Increasing self

efficacy and fewer competing behaviors are associated with

increasing intention in the adequate treatment group.

Subjective norm is also important. Among non compliers

only attitude toward the act and social support predict

intention. A sense of increased self sufficiency seems to

distinguish those who manage the regimen easily from those

who do not.
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At one month intent is unimportant in the adequate

group but emerges as a new variable among participants with

inadequate treatment. Here the importance of social

support may create increasing (though still inadequate)

adherence even though patients express ambivalent

intentions to comply at intake. The importance of

subjective norm suggests dependence on others and a lesser

sense of self sufficiency in the inadequate group.

Unfortunately the raw data do not help to explain the

negative intent path (both groups are similar in

intention). Perhaps more ambivalent patients feel less

self sufficient and are more dependent on others for

adherence.

At six months, one-month behavior is significant and

the attitude-behavior path is sUbstantively important in

the inadequate group only (.14 (.10) P < .06).

The additional information provided by these secondary

analyses suggests that coping skills, atti tude change

techniques, social support, and urban focus may be

important for Eng/US intervention plans.

In summary, the treatment level analyses have shown

that the overall models are adequate in explaining the

relationships between variables in spite of the bimodal

distribution of the dependent variables. The distribution

of variables between treatment levels is theoretically

plausible and the new variables found confirm the approach
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of studying successful patients. These participants have

much to teach us about managing the regimen~ however, they

are often ignored in our rush to help those in treatment

default.

3) Social Desirability. In the literature on

psychological testing, it is generally recognized that

social desirability can affect test results. Some patients

want to please the examiner and appear socially acceptable.

Others are guarded, not wanting to reveal too much about

themselves. In addition, the politeness bias in some Asian

groups mitigates against a frank, open approach to testing

(Brislin, Lonner, & Thorndike, 1973).

A preliminary investigation of this problem was

conducted using five items from the Crowne-Marlowe Social

Desiriability scale, as described in the methodology

section. Since the reliabilities were adequate based on

five items (Le., close to those predicted for five items

based on the original scale), social desirabili ty was

entered as a predictor in the mUltiple regression equations

for all language groups. None of these analyses was

significant. Social desirability was not a predictor of

intent to comply or actual compliance behavior. How~ver,

social desirability was significantly correlated to several

model elements in the Eng/PI, Eng/US, and Tagalog groups

(see Table 40).
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Since Fishbein (1980) has often stated that

demographic, cultural, and personality factors affect the

regression weights in the Theory of Reasoned Action but do

not increase prediction, social desirability was further

investigated as an example of this assertion. A median

Table 40

Correlations of Social Desirability with Significant Model
Elements by Language Group

Elements

Intent
Attitude
Subj Norm
Past Beh
Perc Cntl
Stigma
Threat
Self Eff
Comp Beh
Age
Follow-Up
One Month

Language r.;roups

Eng/PI Eng/US Tagalog Korean

r r r r

.23* .10
.20** .18* .10
.16* .25*** .16 .16
.41**
.33***

-.33**
-.37***

.24*** .11 .16 .14
-.03 .01 -.12

.22
-.08 -.13 .01

.09 -.04 -.04 -.06

* p < .05
** P < .01
*** P < .001

split of high and low social desirability was effected in

the three language groups showing correlational results and

the functioning of the reduced models was studied in each

group. The results of these analyses are found in Table

41.
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The variance explained by the social desirability

analyses mirrors that found in the whole group analyses.

For example, the variance explained by the reduced high and

low desirability models closely approximates that explained

in the overall Eng/PI analysis. In general, the high

desirability groups produced less complex models with fewer

significant paths than did the low desirabiliity groups

(see Figures 23 through 28). This supports the idea that

patients wishing to appear socially acceptable give safer,

less revealing responses. In contrast, the low

desirabili ty prof iles show richer content, revealing

feelings about stigma, perceived threat of TB , and past

medical compliance. It is important to know that social

desirability helps us to understand the patient groups

better w~thout confounding the model relationships. A

summary of significant paths is found in Table 42. Specfic

features of each language group are discussed below.

Eng/PI. The prediction of intent is similar for both

groups, though sUbjective norm is more important in the

high group as expected theoretically. Also regression

weights suggest a greater sense of self efficacy in the low

group. Perhaps low social desirability patients rely more

on their own skills and less on the support and approval of

others in approaching a new task. Past behavior predicts

compliance at one month for both groups; however, low

social desirability respondents are more responsibile for
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---------------------------------------------------------
Table 41

Reduced Models by Social Desirability Group

Eng/PI High Social Desirability

F 39.92(3,74)*** 13.03(1,76)*** 59.72(1,76)***
R .79 .38 .66
R-Square .62 .15 .44
R-Sqre.Adj. .60 .14 .43

Intent One Month Six Months

b B b B b B

Intercept .83 .02 35.65

Attitude .42 .35**
Subj Norm .31 .32**
Self Eff .24 .23*
Past Beh .18 .38***
One Month 1.79 .66***

Eng/PI Low Social Desirability

F 60.37(2,94)*** 6.60(2,94)** 85.15(2,94)***
R .75 .35 .80
R-Square .56 .12 .64
R-Sqre.Adj. .55 .11 .64

Intent One Month Six Months

b B b B b B

Intercept -1.68 1.73 34.90

Perc Cnt1 .14 .38***
Self Eff .55 .52***
Comp Beh -.07 -.21*
Past Beh .16 .32**
Follow-Up 1.88 .19**
One Month 2.04 .76**k



Table 41 (Continued)

Reduced Models by Social Desirability Group
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Eng/US High Social Desirability

F 25.40(3,82)*** 5.11(1,84)* 244.46(1,84)***
R .69 .24 .86
R-Square .48 .06 .74
R-Sqre.Adj • •46 .05 .74

Intent One Month Six Months

b B b B b B

Intercept 4.74 2.13 34.51

Subj Norm .34 .37***
Self Eff .32 .36***
Comp Beh .06 .19*
Follow-Up .81 .24*
One Month 2.29 .86***

Eng/US Low Social Desirability

F 50.48(5,102)*** 7.76(1,106)** 92.83(2,105)***
R .84 .26 .80
R-Square .71 .07 .64
R-Sqre.Adj. .70 .06 .63

Intent One Month Six Months

b B b B b B

Intercept .06 2.28 30.45

Subj Norm .50 .56***
Comp Beh .04 .10
Past Beh .15 .16**
Perc Thrt .25 .15**
Attitude .23 .20** .30 .18**
Follow-Up .80 .26**
One Month 2.12 .78***
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Table 41 (Continued)

Reduced Models by Social Desirability Group

Tagalog High Social Desirability

b B

Intent

Intercept 9.33

2.62(1,32) 11.45(2,31)***
.28 .65
.08 .42
.05 .39

One Month Six Months

b B b B

.88 36.20

.11 .28
31017 .34*
1.28 .48**

.46 .67***

26.27(1,32)***
.67
.45
.43

Self Eff
Comp Beh
Follow-Up
One Month

F
R
R-Square
R-Sqre.Adj.

Tagalog Low Social Desirability

F 19.67(2,39)*** 6.99(1,40)** 17.23(2,39)***
R .71 .39 .68
R-Square .50 .15 .47
R-Sqre.Adj. .48 .13 .44

Intent One Month Six Months

b B b B b B

Intercept 4.54 3.66 40.93

Subj Norm .32 .36**
Self Eff .40 .45**
Stigma -.23 -.39**
Perc Thrt -.86 -.32**
One Month 2.04 .67***

* p < .05
** P < .01
*** P < .001
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contributing to the theoretical explanation that past

behavior becomes more important as barriers to behavioral

goals increase. Reported and actual past behaviors are the

most important determinants of adherence at six months for

both groups, while rural follow-up shows an increased

effect in the low desirability group. The more personal

rural clinic approach may be a motivator for those less

anxious to please medical Personnel.

Eng/US. In this group, the socially desirable response

is to report good family support, confident ability to

manage the regimen, and few competing behaviors in relation

to higher intent to comply. In contrast, the richer low

desirabili ty model contains paths not revealed in the

overall Eng/US solution. For example, increasing perceived

threat and positive reports of past medical compliance

relate to increasing intention to comply with the regimen.

These findings were hidden in the overall analysis.

Attitude and subjective norm also predict intention

significantly.

It is interesting to contrast these resul ts with the

Eng/PI group, where the high response is very 1 imi ted and

the low group reports increasing confidence to manage the

regimen. In the Eng/US group, the high response asserts

confidence in personal abilities while the low response

shows increasing concerns, such as perceived threat of TB.

Since all questionnaires were administered in EngliSh, the
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Table 42

Summary of Significant Paths for
Social Desirability (SO) Groups
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Eng/PI

Elements Dependent Variables by SO Group

Intent lMonth 6Month

High SO Low SO High SO Low SO High SO Low SO

Attitude X

Subj Norm X

Self Eff X X

Past Beh X X

Perc Cntl X

Comp Beh X

Follow-Up X

One Month X X



Table 42 (Continued)

Summary of Significant Paths for
Social Desirability (SD) Groups

181

Eng/US

Elements Dependent Variaoles by SD Group

Intent IMonth 6Montn

High SD Low SD High SD Low SD High SD Low SD

Attitude X X

Subj Norm X X

Self Eff X

Past Beh X

Perc Thrt X

Comp Beh X

Follow-Up X X

One Month X X
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Table 42 (Continued)

Surnmaty of Significant Paths for
Social Desirability (SD) Groups

Tagalog

Dependent Variables by SD Group

Intent lMonth 6Month

182

High SD Low SD High SD Low SD High SD Low SD

XSubj Norm

Self Eff

Stigma

Perc Thrt

Follow-Up

One Month

X X

X

X

X

X

X
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question of cultural differences in social desirability

must be raised. These results may be a reflection of the

United states "can do" philosophy appearing in the high

group in contrast to the Eng/PI family/others orientation

(Henderson & Primeaux, 1981; Carino, 1981). In the low

groups, Eng/PI patients dare to say they are able to manage

the regimen independently, while the Eng/US group begins to

admit fears. Further research could investigate these

ideas more fUlly.

Rural Filipinos show increasing compliance at one

month in both groups. The sUbjective norm path, which was

present in the overall Eng/US model, is absent here. A

review of the overidentified I models shows similar,.though

non significant effects for social support in the high (.19

(.12) P < .08) and low (.14 (.07) P < .12) scoring groups.

Social support probably remains substantively important in

both groups, as the significant finding in the overall

group suggsts.

At six months, one-month behavior is again the most

important path. Attitude is also found in the low group.

It appears that more open patients are better able to

assess their feelings about medical care relative to actual

outcome.

Tagalog. The effects of social desirability are

striking in this group, where high scoring patients tell us

little about their feelings and only one-month behavior and
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follow-up method predict adherence. Low scorers, however,

reveal addi tional feelings about threat and stigma which

also predict adherence. Among Tagalogs, tw~ paths present

in the overall analysis were absent in the desirability

groups. These were intent to comply and competing

behaviors in association with one-month behavior. A review

of the overidentified I models showed a nearly significant

effect for competing behaviors in the high desirability

group (.38 (.15) p < .07), while this path is unimportant

among low desirability patients (.09 (.04) p < .53). Intent

to comply shows a similar effect in both groups (low, .21

(.10) P < .18; high, .09 (.07) P < .60).

The direction of these results suggests that external

factors (competing behaviors; follow-up method) predict

behavior in the guarded group, while personal beliefs

(threat, stigma) are more important among frank patients.

In both Filipino groups (Eng/PI; Tagalog), it seems that

low social desirability is associated with an increasing

sense of personal control over the regimen. These personal

control features actually predict behavior in the Tagalog

group.

In summary, social desirabili ty (as a continuous

variable) is not a predictor of adherence; how~ver, median

splits of language groups by this variable show that a

frank, open approach to testing produces greater

understanding of patient feelings and more significant
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predictors of actual adherence. Since high scorers tend to

hide their feelings, an intervention targeted toward

significant predictors would fail to identify these

patients. It cannot be assumed that all high desirability

patients harbor the same feelings as low scorers: however,

high scorers should be targeted for intervention in

addi tion to patients detected by the overall Eng/US,

Eng/PI, and Tagalog models. Patients in need of

encouragement would not be missed by this approach,

although a few might be overserved.

Overall, the secondary analyses of Uni ted States

ethnic suogroups, high and low treatment levels, and social

desirabili ty subgroups underscore the complexi ty of cross

cultural health attitudes and behavior. This more detailed

understanding of patient responses has added knowledge to

the theoretical and applied goals of this study.

Intervention Overview. Based on the primary and

secondary causal resul ts, a summary of non adherence

indicators is presented in Table 43. The summary clearly

shows that a separate intervention should be designed for

each language group. These plans would be sensitive to the

unique features of each group and may produce increased

adherence over a generalized intervention approach.

Several target groups should probably be included in all

designs. These are patients reporting urban residence, poor

social support, poor self efficacy, and high social
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Table 43

Indicators of Non Adherence by Language Group

Indicators Language Groups

lMo 6Mo lMo 6Mo

Eng/PI Eng/US Tagalog

lMo 6Mo

Korean

lMo 6Mo

D** IFew Comp Beh
Many Comp Beh
Low Past Beh
High Past Beh
Low Perc Cntl
Low Att
Low Subj Norm
Low Self Eff
High Perc Thrt
Low Stigma
Low Intent
High Intent
Younger age
Urban residence/
Follow-Up
Low One-Mo Adher
High Soc Desr

D I
D
D

D
D

* *

I
DI

n

D

*

OI
I

I

I
n
*

D

I
I

D
D

*

I

I
I
D
I
I

D
D

*

I
I
I

o

D

*

I
I
I

I

I

D

*

*Indicates guarded patients, not non adherence
** D=Oirect effect I=Indirect effect

desirability. In addition, one-month adherence is crucial

for all groups.

Limitations of this study. A number of limitations

must be considered in a longitudinal study. Especially in

a non experimental design conducted in a field setting, it

is important to establish that attitudes are measured

reliably and that resulting relationships to intention and

behavior are not a function of situational artifacts.
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During each phase of the study potential limitations w~re

considered and managed in some way.

As described in the methodology, only highly reliable

questionnaire elements were entered into the final analyses

to reduce the threat of poor instrumentation. How~ver, the

results of perceived control, competing behaviors, stigma,

and perceived threat should be interpreted cautiously, as

these measures w~re created for this study. New measures

need to stand the test of replication before strong

conclusions may be drawn.

Periodic reliability checks during the study were used

to manage experimenter boredom with the procedure. A team

effort with lively interaction helped to keep the study

fresh over the tw~nty-month period.

Potential limitations resulting from differences in

the physician, nurse, or research assistant seen at intake

were managed by entering these variables in the clinic

features section of the demographic predictive analyses.

Other factors such as w~iting time, evaluation of treatment

received, and ongoing-care preference w~re also entered.

None of these analyses was significant in relation to

intent, one-month or six-month behavior, suggesting that

these variables did not bias the results of this study.

Changes in staff and policies w~re also evaluated. The

retirement of two nurses and the hiring of one nurse should

have little effect on the study because these events took



188

place on the "tails" of the study and affected few

patients. The hiring of a new chief of the TB Branch in

the sixth month of the proj~ct resulted in no major changes

for the management of patients. However, a policy change

to raise the age of blanket INH preventive treatment from

19 to 24 allowed an overall larger sampling in this age

group and a slight undersampling during the first six

months of the study. However, the sample vs. population

statistics show an appropriate proportion of patients in

this age group sampled over the full term of the study.

The most notable change compromising the design of

this study was the Chief's decision to begin limiting the

original 12 month treatment period beginning in the

nineteenth month of the study. This decision affected

about one-half of our participants and limited the

perceived consequences and reciprocal relationships

features of the original Preventive Health Behavior Model.

Since patients were terminating treatment at six months, it

made little sense to ask them how they felt about the

remaining six months of treatment. Hence, the project was

reduced to studying the recursive model through behavior

and the nonrecursive relationship between behavior and

perceived outcome of treatment. Data on perceived outcome

are still being collected and will form the basis for a

future research report.
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In applying these results to future patients the

problem of shrinkage must be considered. This term refers

to the tendency for multiple regression to inflate the

variance explained. This is especially likely in path

analysis, where only significant paths are chosen for the

final models. These problems are best handled through

cross-validation, where samples are divided in half and the

regression equations from each half are used to predict the

dependent variables for the other half of the sample

(Pedhazur, 1982). Although the shrinkage, as estimated by

R-square adjusted, is minimal across groups and stages of

analysis, cross-validation should be completed before these

results are applied to future patient groups. And

replication would be equally important. A conservative

approach is needed when people's lives are affected in an

applied setting.

The limitations of the model, as noted by Wallston and

Wallston (1984), included low SES response rates, lack of

consideration of environmental factors, the nwell-babyn

effect (everyone agrees the behavior is good), and the

specificity of the model. We have found that literacy, not

SES, limited patient participation. Our experience with a

taped questionnaire and a colored-box response format

show~d that this problem can be overcome in young persons.

However, older patients unfamiliar with paper and pencil

tasks would fair better in an interview w~th a native
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speaker of their own language. In contrast, literate lower

SES patients participated readily in the study. A key

feature is questionnaire length1 15 minutes maximum should

be allowed to maintain interest for low SES patients, who

may be a little slow~r in reading.

The perceived consequences, competing behaviors and

differential measurement of attitudes approaches used in

this study were designed to overcome the environmental and

nw~ll-babyn limitations cited above. Managing these

limitations has improved prediction and contributed to

theory development in this study.

The necessity for specificity of the model is not

viewed as a viable limitation, however. It is naive to

think that a blanket model could be applied to every long

term preventive health situation. The specifics of TB

treatment, hypertension treatment, and an exercise program

are all different, though the long-term health maintenance

goals are the same. The value of a model is its

generalizabilitY1 the true test is its application to new

problems. The need for arduous specificity will be reduced

as the model is better understood and ways to tailor it to

new problems are simplified. Therefore, specificity should

be viewed as a strength, not a limitation, in the overall

generalizability of the model.

One limitation detected late in the research process

was the heterogeneous composition of the Eng/PI group.
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Though similar in educational level and urban residence

status, this group is composed of Tagalog, I1ocano, and

Visayan cultural groups. Although most w~re Tagalogs,.the

exact membership was not recorded. Only language preferred,

in this case English, was recorded. Therefore, the Eng/PI

model cannot be analyzed by cultural group. Those fluent

in English were urban dwelling and more educated, while

those choosing Tagalog or I1ocano more often had less

education and w~re from rural backgrounds. This problem is

partially addressed by the Tagalog and I1ocano versions of

the questionnaire. Although the cultural contribution to

the Eng/PI version wjll not be known, comparisons can be

made to the Tagalog and I1ocano (in process) versions.

The Eng/PI version remains valid for the group

sampled, which is representative of the population likely

to choose the English version in future studies. We know

from the secondary causal analyses that overall models

apply differently to subgroups; therefore, intervention

effects might also vary by subgroup. Future studies should

be more sensitive to group complexity.
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CONCLUSION

The intent of this mUltidisciplinary research project

was to integrate knowledge from social psychology, cross

cultural psychology, health psychology, and public health

in studying a behavioral health problem--adherence to

preventive TB treatment. Since Hawaii has the second

highest tuberculosis rate among states in the nation,

the prevention of active TB takes on special significance.

The Preventive Health Behavior Model used to

investigate patient adherence in this study was based on

the Theory of Reasoned Action, yet drew salient elements

from other theories. The usefulness of this approach,

originally suggested by Wallston & Wallston (1984), was

demonstrated by the fact that model elements predicted

behavior and also added to theoretical knowledge about the

various relations found. And application of the results to

initial intervention design was facilitated by the greater

understanding of patient feelings afforded by the expanded

model.

Testing and reduction of the model showed that every

model element related significantly (directly or

indirectly) to behavior in at least one language group (see

Figure 29 for summary across groups). Therefore, the

overall Preventive Health Behavior Model was supported by

these analyses, p~nding replication, cross-validation and
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ATTITUDE

SUBJ NORM

FOLLOW-UP

Intake 1 Month 6 Months

Figure 29 Preventive Health Behavior Model After Testing:
Summary of Language Groups (All Paths p < .05)

further work on the construct validity of measures across

language groups. These results revealed that the model was

appropriate for this health domain, but that language group

differences existed in attitudes and behavioral prediction.

Unexpected results included the direct behavioral paths of

stigma, perceived threat, and subjective norm, as well as

the indirect-only relationship of self efficacy.
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A review of the Ii terature revealed that the present

investigation was the first study (involving the Theory of

Reasoned Action and health behavior) to use a longitudinal

design with objective measures of behavior and a causal

analysis in a cross-cultural setting. This design provided

a more stringent test of theory than was possible in past

research. For example, only four (Shifter & Ajzen, 1985:

Saltzer, 1980: Smetana & Adler, 1980: Bagozzi, 1981) of

the 15 major studies in this area used objective measures

of behavior and longitudinal designs, while the rest relied

on self-report, used cross-sectional approaches, or

investigated the prediction of intent only (included here

is one cross-cultural study (Davidson, Jaccard, Triandis,

Morales & Diaz-Guerrero, 1976».

Three of the four stronger studies found results

similar to the present investigation. That is, they also

found relations external to the Theory of Reasoned Action

which predicted health behavior (in the fourth study

social norm predicted attitude (Smetana & Adler, 1980».

For example, Schifter and Ajzen (1985) found correlational

evidence that perceived control, intent, a measure of ego

strength and a well-developed plan related to weight loss

at six weeks in a weight reduction study, while Saltzer

(1980) found that social norm was correlated with weight

loss at six weeks in a similar investigation. In a study

of blood donors, Bagozzi (1981) found that intent was
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related to blood donation given one week after attitudes

were measured; at four months, however, past behavior

showed direct effects while the impact of intent was

lessened. Bagozzi (1981) concluded that intent is more

important when the behavior is new to the individual and

less significant when the behavior was practiced in the

past. Triandis (1977) has long argued that past behavior

can be more important than intent in predicting outcome

when behavior is well practiced. This line of reasoning

runs counter to Ajzen's (1985) assertion that past behavior

is important only when behavior is not totally under

volitional control, such as in substance abuse.

A few of the self-report studies have also found

important external relations. For example, Bentler and

Speckart (1979) found past behavior and attitude related to

reported drug use in a two-week longitudinal study. In a

study of mothers' infant-feeding intentions and behavior,

Manstead, Proffitt and Smart (1983) found past behavior

related to intention and attitude related to actual infant

feeding method at six weeks postpartum.

The present study confirmed past results by finding

that attitude, perceived control, subjective norm, and past

behavior were also important in predicting TB adherence

behavior. In addition, other variables were found to have

direct and indirect effects on behavior. To summarize

across groups, perceived control, perceived threat, and
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one-month behavior showed direct effects only, while self

efficacy predicted only indirectly. Intent, attitude,

competing behaviors, past behavior, follow-up method/place

of residence, subjective norm, stigma, and age all had both

direct and indirect behavioral effects.

Taken together, past and present results suggest that

relations external to the Theory of Reasoned Action may be

needed to predict long-term heal th behavior s , And Aj zen's

(1985) new extension, The Theory of Planned Behavior, also

fails to fUlly explain the combined findings. For example,

the importance of past behavior in blood donation cannot be

explained by a lack of volitional control, although this

may be tenable in substance abuse. Clearly past behavior

can be an important predictor of future behavior in long

term health decisions even when volitional control is

possible. Also the direct effect of perceived control

found in the present study challenges Ajzen's (1985)

assertion that perceived control influences behavior

expectation but does not predict behavior directly. Recall

in the present study that perceived control and intent did

not increase behavior prediction across groups; however,

perceived control related directly to behavior in the

Eng/PI adequate treatment group.

These results reflect the complexity involved in

predicting long-term health behavior. Since research is

just beginning in this area, strong conclusions are not
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justified. However, the continued use of one theoretical

framework must be questioned when an expanded model can

provide better understanding. The appearance of past

behavior, perceived control, sUbjective norm, and attitude

as independent predictors of behavior in four studies

across different health domains suggests that expanded

models may have more value than could be supported by the

results of the present study alone.

The last implication of the Preventive Health Behavior

Model is its potential generalizability to other settings.

The findings of this study generalize directly to the

Central Chest Clinic intake population and to outer island

chest clinics, which serve similar patients under a similar

system of care. The prediction of intent may also be

interesting to local private physicians and to mainland TB

clinics who serve recent immigrants from Asia and the

Pacific Basin. Caution must be exercised, however, as

selection factors may determine choice of care provider and

place of emigration respectively. The behavioral

prediction results in these cases would generalize

only as far as methods of care are highly similar to the

Lanakila Chest Clinic.

International generalizability is tentative and no

existing comparison literature in this area was found.

Studies in the countries of patient origin would provide

new insights into model functioning, especially if
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instruments and methodology were similar. To the extent

that immigrants differ from folks who stay at home,

comparisons to the present study would be limited.

However, further understanding of model function would be

gained in this way.

Beyond TB treatment, these results are especially

relevant for Hawaii's Hansen's Disease patients, who are

also recent immigrants from Asia and the Pacific Basin.

These patients face long-term (perhaps lifelong) community

preventive treatment and cope with marked stigma and the

threat of active disease. Since reactivation of Hansen's

disease can lead "to physical disfiguration and the

infection of others, preventive treatment is very

important. Also, the contribution of non adherence to the

development of drug resistance in both TB and Hansen's

Disease makes attention to non adherence a crucial issue

for both diseases. An application of the present model

might contr ibute to theoretical development, increase

understanding of patient needs, and facilitate intervention

design.

In conclusion, the most important di rections for

future research based on the present findings are: 1) The

development and testing of a TB intervention: and 2) The

extension of the Preventive Health Behavior Model to

Hawaii's Hansen Disease program.



Appendix A. Informed Consent Form

AGREEMENT TO PARTICIPATE IN

Dr. Herbert I. Cohen, Chief Lanakila Chest Clinic
1700 Lanakila Ave., Honolulu, Hawaii, 96817

Phone: 847-6542

We are trying to understand how our patients feel about
their treatment in order that we can give them better care. In
this study there are two groups of participants. One group will
be asked to complete a questionnaire: the other group will not
complete a questionnaire. We would also like to interview all
participants briefly at six months of treatment.

If you are in the questionnaire group, one of our workers
will help you complete the questionnaire in written or interview
form, depending on which you prefer. You will be finished in 15
20 minutes. Your answers will be completely pr ivate. Your name
will never appear on the interview or questionnaire forms. Your
answers will never be included in your permanent record. You may
stop the interview or questionnaire at any time without penalty.

If you are not in the questionnaire group, you may leave
after the consent form is signed.

Signatures. I am signing my name below because I understand
that ! mayor may not be asked to complete a questionnaire about
my health beliefs. My questions about my participation in this
study have been answered to my satisfaction. I understand that
my answers are private and that I may stop participating without
penalty at any time if I desire.

I agree to participate in this study (or I agree that my
minor child or minor ward may participate). I agree to a brief
interview at six months of treatment. I understand that I have
full legal rights and that the people running the study are
legally responsible for any bad conduct.
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Date

-sIgnatu-re-of-InCfi"idual
Participant (or author
ized legal representative)

Date

cc: Signed copy to participant

If your questions about this study were not answered properly by
the staff, or if you have complaints about your treatment in
this study please phone or write:

Committee on Human Studies
University of Hawaii
2540 Maile Way
Honolulu, Hawaii 96822 Phone: 948-8658



Appendix B. Self-Report Form

*****************************************************************

Many people have trouble remembering to take their INH
pills. About how many pills have you taken since your last visit
to the Chest Clinic?

1-----------1-----------1--------------1------------1-----------1
II took all II took mostlI am uncertainlI took a fewlI took none I
lof my pillslof my pillslabout the lof my pills lof my pillsl
1 I Inumber of I I I
I I Ipills taken I I I

*****************************************************************
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Appendix C. Pill Count Worksheet
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CODE _ COMPLIANCE PERIOO TO _

30 days=Sept April June November
31 days=Jan March May July Aug Oct Oec~ 28 days=Feb.

* If computation=minus number enter under "pills short".
** If computation"plus number enter 0 under "total taken".

service Date 1

+

(+,-,0)

+

# of extra pills given by nurse
*compute: # of pills given

# of days to refill
DIM -DOS +DNM +DNM =DTR

- --#-of extra pills given
# of pills on hand at refill(SD 2)
# of days early for refill
# of days late for refill
**Total Pills not taken on time

service Date 2

service Date 3

+

(+,-,0)

+

# of extra pills given by nurse
*Compute: # of pills given(+OH)

# of days to refill
DIM -DOS +DNM +ONM =DTR

--- # of extra pills given
# of pills on hand at refill(SD 3)
# of days early for refill
# of days late for refill
Total Pills not taken on time

TOTAL TAKEN ADD

1+ # PRE SO I
1+------# PRE SO 2
1+------# PRE SO 3
1+------# PRE SO 4
I-------ON HAND
1 TOTAL TAKEN

TOTAL PRE

1 182
+ # of extra pills given by nurse 1-

*Compute: I -----
______ # of pills given(+OH) 1-

- # of days to refill I -----
(+,-,0) DIM -OOS +DNM +DNM =DTR I

_____ # of extra pills given I
_____ # of pills on hand at refill(SD 4}

+ # of days early for refill
- # of days late for refill

Total Pills not taken on time

Service Date 4

days stop
med reas
pills short
mo. 1-6
TOTAL PRE

TOTAL TAKEN
+ # of extra pills given by nurse

*Compute: I
_____ # of pills given(+OH) 1-

- # of days to refill I -
(+,-,0) DIM -DOS +DNM +DNM =DTR 1-

--- --#-of extra pills given- I -
# of pills on hand at refill(SD 5) I

+ # of days early for refill I -
# of days late for refill I
Total Pills not taken on time I

PILLS OK to SIX MONTH DATE _

TOTAL PRE
month 1
month 2
month J
month 4
month 5
month 6
TOTAL
TAKEN
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Appendix D. English Questionnaire

QUESTIONNAIRE
Attitudes Toward Treatment

INSTRUCTIONS.

People are very different in their feelings about their
treatment here at the Chest Clinic. Some like their treatment:
some do not. Some plan to take their pills: some do not. We are
interested in your feelings about your treatment. Please answer
the questions with your true feelings. We need to know how you
really feel so we can better serve our patients. Remember that
your answers will NOT go in your record. Your name will NOT be
attached to your answers. Your answers will be completely
private.

Below you
will ask you.
the space above
sentence.

will find an example of the type of questions we
Read the sentence below and make a check (./ ) in
the answer that best fits your feelings about the

EXAMPLE QUESTION.

1. I was surprised to learn that I had to take INH pills.

very
false

somewhat
false

undecidedsomewhat
true

I
I-:-:v-=-e~r~y---- -=::-=-:::L:'"::-=--

I true

NOTE: If you were a little surprised to learn that you had to
take INH pills, you might check "somewhat true" as shown below.

1. I was surprised to learn that I had to take INH pills •

very
true

./
somewhat
true

somewhat
false

1 ---,...--,...--- -==::-T=:. ---::-~=~:-- ------
1 very
I false

NOTE: If you were neither surprised or not surprised you might
check "undecided" as shown below.

1. I was surprised to learn that I had to take INH pills.

very
false

somewhat
false

vi"
undecidedsomewhat

true

1------ -====-=~- ---:==~-:;- -::---~~- -:-:":'C-:-:---I very
1 true

NOTE: However, if you were not at all surprised to learn that you
had to take INH pills, yOUmight check "very false" as ehown
below.

1. I was surprised to learn that I had to take INH pills .

./
very
false

somewhat
false

undecided somewhat
true

very
true
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Appendix D. (Continued)

NOTE: All the questions below will be answered the same way as
ShOWn above. You will find a practice question below.

PRACTICE QUESTION. Please read the question below. Please check
(,,) only one answer. Please choose the answer that best fits
your true feelings.

1. My TB treatment is important to me.

very
false

undecidedsomewhat
true

I'-v-e-r-y---- -----:--:--- ----,--;--.-,-.--;- ----~---.,-.,..-- -------
I true

NOTE: Some of your questions will have different answers. Read
the answers carefully and check (~ ) the answer that best fits
your~ feelings. For example, your answer may look like this:

1. For me taking medicine is

very
good

undecidedI------, =::':":L:-::-:::~- ---,----.-:--:- ---...,.-...,--- --:-:-=7'"""""--I very , somewhat
I bad , bad

NOTE: If you have any questions please ask the assistant who will
be glad to help you. If you understand how to answer the
questions. please go on.

QUESTIONNAIRE.

Please answer the questions below with your true feelings.
Remember that your answers are completely private.--prease check
(./) only ~ answer for each question.

1. The clinic staff fUlly (clearly, completely) explained my
treatment to me.

very
false

somewhat
false

undecided
I I
I--:-:v-::e-::r::-:y~---,---s-o-::m-::e::-:w-;:-h""'a""t-- ----..,.--~--.- --------.,..-.,--- -------
I true I true

2. I intend to keep my Chest Clinic appointments in the next six
months.

I
I--:-v"'-e-r::-:y~---

I false
somewhat
false

undecided somewhat
true

very
true

3. A TB infection is partly caused by an imbalance of hot and
cold (yin and yang).

very
true

somewhat
true

very
fal:;e
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Appendix D. (Continued)

4. Taking my pills each day for the next six months will help to
prevent a serious case of TB.

very
true

somewhat
true

undecided
I I
I-".,v-e--r--y----I---s~o--m..,..e--w..,.h..,..a.,.,t-- -...,..,.~=.,......,--.-- ----=-:-:-:=~- ----=.,..,----
I false I false

5. I think that TB is a serious (severe, bad) disease.

very
false

I--u-n-:d-e-c"""i-:d-e-:d-I--s-o-m-e-w"""h-at"'--- ----==-=----
I false

somewhat
true

II-:":v'::'e--r--y----
I true

6. Sometimes I take ~ treatment when I am sick.

very
true

somewhat
false

II----v-e-ry---- ------:--.,--- ---;-...,....,.-;--,- --------.:"=- ----------
I false

7. In the past I have usually followed the advice of the doctor.

very
false

somewhat
false

somewhat
true

Il-v--e=ry:O:---- ---=-:-:-:=~- -===-=:;- -==:-:;:=- --::-:-=~~--

I true

8. I can easily develop (get, catch) tuberculosis.

very
true

I I I
I-v-e-ry----I-s-o-m-ew-,-h-a-:-t-- --u-n"""d-e-c"""i-:d-e-:d-I--s-o-m-e-w':"'"h-at"'--- ----==-=----
I false I false I true

9. I know that I will be able to take my pill each day in the
next six months.

very
false

somewhat
false

I II-".,v-e-r-y----I-s-o-m-e-w':"'"h-a-:-t-- ----:--..,....,.......,.- ----.,.--.,......- ----==-=----
I true I true

10. Taking my pill each day in the next six months is

very
good

somewhat
good

undecided somewhat
bad

very
bad

11. Most people who are important (close) to me want me to take a
traditional treatment (kahuna, healer, herbalist, shaman) for my
TB infection in the next six months.

very
false

somewhat
false

undecided somewhat
true

very
true
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Appendix D. (Continued)

12. The clinic atmosphere (setting) makes me uncomfortable.

very
false

somewhat
false

undecidedsomewhat
true

1 -.--...,--__,--,_....-.---.- __----,~~- _....,...,..---:-:--__
I very
I true

13. Before the nurse called me today I waited for

I I I I I
Iless than 151 15 to 30 I 30 to 45 45 to 60 Imore than 601
I minutes I minutes I minutes minutes I minutes I

14. There are children in my household.

YES _ NO__

NOTE: If you answered YES, please answer question 15. If you
answered NO, please skip (go on) to question 16.

15. The children in my household can easily catch a TB infection.

very
true

I--:":v~e-=r:::y----I-s-o-m-e-w""'h-a""'t----u-nd""e-c--'-id""e-d-:-I--=s~o-=m~e:-:w:;:h~a-;:t:---==---
I false I false I true

16. Most people who are important (close) to me want me to keep
my Chest Clinic appointments in the next six months.

very
false

I I II--:":v-=e:::r:::y----t ~s-=o-=m-=e:-:w:;:h-=a-;:t-- -~u-=nd-.-ec.......,..id':i"e-=d-.--I--=s-o-m-e:-:w:;:h-=a-;:t:-- ----=---
I true I true I false

17. I intend to take ~ treatment for my TB infection in the next
six months.

1 - .,....-..,.- ..,---.-..,--:- ---,----,-__== _
I very
I false

IS. Keeping
is

I
I--=::v-=e-=ry:-:----
I bad

19. I am sometimes irritated by people who ask favors of me.

very
true

somewhat
true

undecided somewhat
false

very
false
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Appendix D. (Continued)

20. Taking n2 treatment for my TB infection in the next six
months is

very
bad

somewhat
bad

undecidedsomewhat
good

I
I-:-:v~e'::r::-::y~--- -==~=-- --:-:=~~=- --==":":":'~:::-- -""""::~::-:----

I good

21. Some people in my cUltural/ethnic group feel ashamed when
they have a TB infection.

very
true

somewhat
false

1 -==":':":=-=-- -:---:--:--:- ..,.........,....-__""""::~::-:- _
1 very
1 false

22. I intend to take traditional treatment (kahuna, healer,
herbalist, shaman) for my TB infection in the next six months.

very
true

undecided somewhat
false

very
false

23. I sometimes feel resentful when I don't get my way (when
things don't go my way) •

1 1
I very 1 somewhat undecided somewhat very
1 false 1 false true true

24. Most people who are important (close) to me want me to take
no treatment for my TB infection in the next six months.

very
false

1----- --::-:=-==~_ ~~~'77":-.-I-~~~---,,--~__
1 very undecided 1 somewhat
I true 1 false

25. My opinion of the way the clinic staff treated me is

1----__- __:::-:--,__1 -:--__1 1
Ipoor fair 1 average good I excellent I
I treatment treatment! treatment treatment 1 treatment I

26. I intend to take my pill each day in the next six months.

very
true

I 1 I
I-v=e::-::r~y----I-s-o-m-e-w':"'"h-a-:-t-- --u-n""""d-e-c-e-id-:-ed-:-I--s-o-m-e-w':"'"h-a..,.t- ------
I false I false 1 true

27. Remembering to keep doctor appointments is sometimes hard for
me.

very
true

somewhat
true

undecided somewhat
fal:Je

very
fal:Jc
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Appendix D. (continued)

28. It is sometimes hard for me to go on with my work if I am not
encouraged.

very
true

somewhat
true

somewhat
false

I
I-v~e~r~y~--- -==~~~- -~==-,;-:;=- --==-=-:==--
I false

29. I know that I will be able to take a traditional treatment
(kahuna, healer, herbalist, shaman) for my TB infection in the
next six months.

very
false

somewhat
false

undecided
I II~v-e-r~y~---I-=s~om=e~w'::"h-a':::t-- -~---.=-,;-:;---.- --==-=-:==-- --:-:=-:-:----
I true I true

30. I have never intensely disliked anyone.

very
true

somewhat
true

I II~v-e-r~y----I---s-o-m-e-w""h-:"a':::t-- ----:"-......-.-,.- -----~~=-- --:-:=-:-:----
I false I false

31. A TB infection is caused by germs.

very
false

somewhat
false

undecided
I II~v-:"e':":r:-::y~---I-=so~m=ew~h-:"a':::t-- ---.,..,.==~---.- --=====-- --:-:=-:-:----
I true I true

32. Taking a traditional treatment (kahuna, healer, herbalist,
shaman) for my TB infection in the next six months is

very
good

somewhat
good

somewhat
bad

I
I--:-::v-:"e'::r~y---- -==.,..-,-~-- ----;-......-.-,.- ------===-- --:-:---:-:----
I bad

33. I believe that I do not have a TB infection.

very
true

somewhat
true

somewhat
false

II-v-e-r-y---- -==~~-- -~==-,;-:;---.- ----=~==-- --:-::=-.:----
I false

34. Most people who are important (close) to me want me to take
my pill each day in the next six months.

I I I
I very I somewhat undecided I somewhat very
I true I true I false false

35. I am ashamed to have a TB infection.

very somewhat undecided somewhat very
false false true true
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Appendix D. (Continued)

36. When I come to the Chest Clinic r want to be seen by

different nurses
each time

Ie-r- --.-r-:::c::----:----- --.,....,...,,---~ -I--_....,...,,........,-
Ithe same nurse either same I undecided
leach time or differentl

nurse each I
time is OK I

37. When r am sick, r sometimes take a traditional treatment
(kahuna, healer, herbalist, shaman) to make me well.

I I
I very I somewhat undecided somewhat very
1 true I true false false

38. r know that r will be able to keep my Chest Clinic
appointments in the next six months.

very
false

somewhat
false

undecided somewhat
true

very
true

39. When people are sick, shots (injections) cure better than
pills.

very
false

somewhat
false

undecidedsomewhat
true

1 - __--:--,-__---,,....-.,.....,..--:- __---,:--: _
I very
I true

40. I know that I am able to take no treatlnent for my TB
infection in the next six months.

very
false

undecided somewhat
true

very
true

41. On a few occasions, I have given up doing something because I
thought too little of my ability.

very
false

somewhat
false

undecidedsomewhat
true

1 - __......,,........., --,,...--...,...,,...--,.... .,.-- _

I very
I true

42. Since I feel well, I do not understand the need to take
pills.

very
false

somewhat:
false

undecided somewhat
true

very
true

NOTE: Thank you for answering these questions. Please read the
instructions below for the last section.



Appendix D. (Continued)

INSTRUCTIONS. In the last section we will again ask you to answer
statements with a check (~). Please read each statement and
check if the statement is~ for you, FALSE for you, or if you
are UNDECIDED about its meaning for you. Please mark each
statement as shown below in the example question.

EXAMPLE QUESTION.

True undecided False 1. My appetite is good.

NOTE: If your appetite is good, you will check "true" as shown
EeI"OW.

True~ Undecided False 1. My appetite is good.

NOTE: If your appetite is poor, you will check" false" as shown
below.

True Undecided False~ 1. My appetite is good.

NOTE: If your appetite is neither good nor poor, you will check
"undecided" as shown below.

True Undecided vi False 1. My appetite is good.

PRACTICE QUESTION. Please read each statement and check (./ ) if
the statement is TRUE for you, FALSE for you, or if you are
UNDECIDED about its-meaning for yoU:---

True Undecided False 1. I sleep well at night.

NOTE: If you have any questions, please ask the assistant who
will be glad to help you. If you understand how to check the
answers please go on.

43. Please look at the list below. Which activity or activities
will be most important in your life during the next six months?
Please check (~) TRUE if an activity will be important, FALSE if
an activity will be unimportant, and UNDECIDED if you are unsure
about the activity.

True--- Undecided--- False--- 1. Adjusting to the American way of
life.

True--- Undecided--- False--- 2. Finding transportation.

True--- Undecided--- False--- 3. Learning to speak English.

True--- Undecided--- False--- 4. Finding proper housing.

True--- Undecided--- False--- 5. Finding a job.

True-- Undecided-- False--- 6. Succeeding at school.

True--- Undecided--- False--- 7. Making friends.

209



Appendix D. (Continued)

True-- Undecided-- False-- 8. Keeping healthy.

True Undecided False 9. Taking care of an elderly-- -- -- person.

True Undecided-- False-- 10. Keeping a job.--
True Undecided False-- 11- Continuing my life as usual.-- --
True-- Undecided__ False-- 12. Taking care of children.

True-- Undecided__ False-- 13. Other (If your activities are
not listed, please write
them on the lines below).

44. sometimes patients do not take all of their pills. Some of
the reasons for not taking pills are listed below. Please read
each reason and check (~) TRUE if the reason might keep you from
taking your pills, FALSE if the reason might not keep you from
taking your pills and UNDECIDED if you are unsure about the
reason.

True__ Undecided__ False__ 1. Pills are hard"to swallow.

True__ Undecided__ False__ 2. Too busy to take pills.

True Undecided__ False__ 3. Hard to remember each day.

True__ Undecided__ False 4. Afraid of side-effects.

True Undecided__ False__ 5. Shameful to take pills for TB.
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True__ Undecided__ False__ 6. Not sure pill will
infection.

help TB

True__ Undecided__ False__ 7. Some people I know say the pill
is bad.

True__ Undecided__ False 8. I do not believe
infection.

I have a TB

True__ Undecided__ False__ 9. Not sure how to take pills.

True__ Undecided__ False__ 10. I do not want to take the pills.

True__ Undecided__ False 11. I have unanswered questions
about the pills.



Appendix D. (Continued)

True Undecided ralse 12. Traditional Treatment is better
than pills.

True Undecided False 13. Other (If your reasons are not
listed, please write them on
the lines below).

45. Sometimes patients do not keep all of their Chest Clinic
appointments. Some of the reasons for not keeping appointments
are listed below. Please read each statement and check (./ ) TRUE
if the reason might keep you from your appointments, FALSE 'if
the reason might not keep you from your appointments and
UNDECIDED if you are unsure about the reason.

True--- Undecided--- False--- 1. Child care might keep me home.

True--- Undecided--- False--- 2. Elderly care might keep me home.

True--- Undecided--- False 3. Transportion to the clinic is a--- problem.

True--- Undecided--- False 4. Hard to take off from the job.---
True--- Undecided___ False 5. Hard to take off from school.---
True-- Undecided False 6. Other problems with my health.--- ---
True--- Undecided False--- 7. Hard to remember my appointment.

True--- Undecided False--- 8. The clinic atmosphere makes me
uncomfortable.

True--- Undecided--- False___ 9. I do not want to come to the
clinic.

True--- Undecided--- False--- 10. Hard to communicate at the clinic.
(No one speaks my language. )

True--- Undecided--- False--- 11- I am treated poorly at the clinic.

True--- Undecided--- False--- 12. I prefer traditional treatment.

True--- Undecided___ False--- 13. Other (If your reasons are not
listed please write them on
the lines below).
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Appendix D. (Continued)

NOTE: Today we asked questions about your first six months of
treatment. Please remember that YOUR FULL TREATMENT IS ~
~ MONTHS OF INH PILLS.

NOTE: You are all done!! Thank you for your time and patience in
completing this questionnaire. Your answers will help us to
understand your needs better. We hope that greater understanding
will lead to better service for our patients.

COMMENTS: Do you have comments about the questionnaire? Are
there ways in which we could better serve you? Please write any
comments you may have in the space below. Thank you.
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