Original Contributions

The Use of the Theory of Planned
Behavior to Predict Medication
Adherence in Schizophrenia

Alex Kopelowicz', Charles J. Wallace', Robert Paul Liberman’,
Fabian Aguirre?, Roberto Zarate', Jim Mintz?

Abstract

Objective: Inadequate adherence to antipsychotic medication regimens is common among patients with
schizophrenia. This study evaluated the psychometric properties of a new instrument designed to iden-
tify the factors associated with poor adherence to antipsychotic medications in this population. Methods:
Spanish-speaking, Mexican-American adult patients with schizophrenia (N=155) were administered
the newly developed Theory of Planned Behavior (TPB) Inventory, as well as the Rating of Medication
Influences (ROMI) scale and the Treatment Compliance Interview (TCI). The latter two instruments
are commonly used and well validated for the assessment of medication adherence among patients with
schizophrenia. Results: The TPB Inventory demonstrated high internal consistency, excellent test-retest
reliability and good concurrent validity with the ROMI. In addition, the TPB Inventory showed good pre-
dictive validity with patients’ intentions to take medication as prescribed and actual adherence behavior.
Conclusions: The TPB Inventory is a reliable and valid instrument that can be used to assess the factors
associated with medication nonadherence. Better understanding of these factors can guide clinicians in
their efforts to improve medication adherence among patients with schizophrenia.

Key Words: Schizophrenia, Medication Adherence, Antipsychotic Medications,
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Introduction

Upwards of 50% of individuals with schizophrenia do
not adhere to their medication and psychosocial treatment
regimens (1). This compliance failure often results in the
utilization of disproportionately more costly services (i.e.,
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inpatient treatment, emergency room visits, police involve-
ment) and has a negative impact on the long-term outcome
of the disorder (2-4). Moreover, there is little evidence that
progress has been made in increasing adherence despite the
introduction of the second-generation antipsychotic medi-
cations with less severe and disabling side effects (5).
Recent reviews converge in concluding that nonad-
herence to treatment is far better documented than under-
stood in schizophrenia (6, 7). Attempts to understand the
determinants of treatment adherence in schizophrenia have
most often focused on identifying demographic and clinical
characteristics that correlate with adherence. For instance,
a number of studies have found no association between ad-
herence and age, gender, ethnicity (African-origin versus
Caucasian), level of education or income (8, 9). Nor have
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illness history variables, such as age at onset, duration of ill-
ness and number of hospitalizations been shown to correlate
with adherence (10). Illness characteristics that have been
consistently correlated with nonadherence include comor-
bidity with substance abuse (11-13), more severe ratings of
psychopathology (14-16) and lower levels of insight (17-20).

Another approach used to understand adherence to
treatment has been to focus on treatment variables. For ex-
ample, side effects of antipsychotic medication, particularly
dysphoria and akathisia, have been consistently associated
with nonadherence (21, 22). However, the route and fre-
quency (i.e., oral versus long-acting injections) of medica-
tion administration have not been powerful predictors of
adherence (6). Other treatment characteristics, such as the
quality of the provider-patient relationship, have been asso-
ciated with treatment adherence among individuals with
schizophrenia in general (23-25). For example, providing
Mexican-Americans with ethnically matched therapists who
incorporated their customs, values and beliefs into the treat-
ment process increased the number of treatment sessions
and decreased the rate of treatment dropout (24).

Several conceptual models for explaining treatment ad-
herence in schizophrenia have been formulated, of which the
Health Belief Model (HBM) has been researched most ex-
tensively. According to the HBM, people are more likely to
adhere to treatment regimens if they: 1) perceive themselves
to be potentially vulnerable to the illness (Susceptibility); 2)
perceive the illness as severe (Severity); 3) are convinced of
the efficacy of the proposed treatment regimen (Benefits);
4) see that there are few costs associated with adherence
(Costs); and, 5) are exposed to stimuli that prompt adher-
ence (Cues). The HBM recognizes that many diverse factors
such as demographics and social variables influence health
behavior, but these factors are thought to work through sub-
jective perceptions and personal motivation for health (26,
27).

A limited number of studies have applied the HBM
to medication adherence among patients with schizophre-
nia. For example, a study of 107 patients attending a VA
outpatient clinic found that Susceptibility, Costs and Cues
were significantly correlated with adherence and that 20%
of the variance in adherence could be explained when all
components of the HBM were examined together (28). In
contrast, HBM was not useful in distinguishing the health
beliefs of regular and irregular attenders at a depot neurolep-
tic clinic (16). More recent studies have attempted to tease
apart the variables within the HBM that best predict medica-
tion adherence. One study of forty patients attending two
depot neuroleptic clinics found that Susceptibility, Severity
and Benefits all correlated with adherence, but Susceptibil-
ity alone accounted for the regression model’s discrimina-
tive power (29). In contrast, another study of thirty-nine

patients with serious mental illness (12 of whom were diag-
nosed with schizophrenia) found that Severity and Benefits
explained 43% of the variance in adherence behavior, but
that Susceptibility was not correlated with adherence (30).

The inconsistency of these findings may be a conse-
quence of variations in sampling techniques and differ-
ences in the reliability and validity of the measures used to
assess the HBM and adherence behaviors. Supporting this
explanation is the fact that studies that used the Rating of
Medication Influences scale (31), a validated and reliable
instrument strongly tied to the HBM for use with patients
with schizophrenia, have generally yielded the clearest re-
sults (30). However, an alternative explanation is that the
HBM is an insufficient model for understanding medication
adherence among individuals with schizophrenia. Some
authors have questioned whether the HBM is applicable to
schizophrenia because the disorder may disrupt illness per-
ception and the capacity to plan and act (32, 33). Others
suggest that consideration of the cognitive and motivational
resources available to assess risk and formulate action may
need to be added to an adherence model in schizophrenia (6,
7). Still others emphasize that adherence is influenced by the
patient’s social context and contend that it can be improved
through identifying social constraints on adherence behav-
ior (34, 35).

The Theory of Planned Behavior

While recognizing the influence of the social envi-
ronment, the HBM and the ROMI remain focused on the
individual’s perceptions about, and motivation toward,
adhering to treatment. An alternative perspective holds that
the social environment of the patient, including the level
of participation of the family, should play a central part in
any explanatory model of adherence behavior (36). For in-
stance, a dozen cross-sectional studies have indicated that
patients living with relatives who are supportive are more
likely to maintain adherence to medications than those
lacking such support (6). At the same time, patients whose
families are ambivalent about antipsychotic medications, or
refuse to become involved with treatment, are at increased
risk of medication nonadherence after hospital discharge
(37). Although the cross-sectional nature of these studies
does not permit drawing causal conclusions, the inclusion of
such family and cultural factors, which are given much less
emphasis in the HBM and ROMI, led us to select the Theory
of Planned Behavior (TPB) to study adherence to treatment
in schizophrenia.

The TPB is an extension of the Theory of Reasoned Ac-
tion (38, 39), which proposes that people engage in a behav-
ior based on their intention to perform the behavior, which
is a function of a person’s attitude toward the behavior and
subjective norms. The person’s attitudes toward the behavior

228 .

Clinical Schizophrenia & Related Psychoses October 2007



Alex Kopelowicz et al.

are composed of beliefs about the advantages and disadvan-
tages of performing a particular behavior. Subjective norms
are a function of a person’s beliefs about what significant oth-
ers think regarding the behavior, and his or her motivation
to comply with the wishes of these others. In general, indi-
viduals will try to perform a behavior if they believe that the
benefits of success outweigh the risks of failure, and if they
feel that significant others, with whom they want to comply,
believe that they should perform the behavior.

Figure1 The Theory of Planned Behavi

Attitude

the Theory of Reasoned Action was sufficient for predicting
adherence with diet, smoking restrictions, physical activ-
ity and the avoidance of stress, but not for medication (43).
Although the complete model was not supported for medi-
cation compliance, a direct relationship was found between
attitude and compliance, and between motivation and com-
pliance.

There have been three studies, each a PhD dissertation,
that have used these theories to address medication adher-
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According to the Theory of Reasoned Action, a person’s
beliefs determine his or her attitudes, which lead directly
to intentions to perform a certain behavior. However, the
theory is predicated on the notion that behavior is volitional
and unobstructed; that is, once someone has an intention,
the behavior follows naturally. To explain behaviors that go
beyond volitional control, such as behaviors requiring spe-
cific abilities, Ajzen (40) expanded the theory by adding per-
ceived behavioral control. Perceived behavioral control refers
to the individuals belief that he or she has the resources and
opportunities required to perform a particular behavior and
can overcome the obstacles that stand in the way of doing it
(41). The interrelationships among the key constructs of the
model are depicted in Figure 1.

Studies examining the applicability of these theories to
treatment adherence have found support for the model. For
example, among patients with a myocardial infarction, atti-
tudes toward regimen compliance and subjective norms pre-
dicted one-year compliance with all medical prescriptions
including dietary restrictions, adherence to drug regimens,
exercise activity, and smoking cessation (42). In a study of
patients with hypertension, path analysis demonstrated that

ence in schizophrenia (44-46). Jarvis (44) found that at-
titudes toward taking medications were more important
than subjective norms for predicting medication adherence
among Caucasian male noncompliers living at residential
care homes in Los Angeles. Chiurazzi (45) compared com-
pliers to noncompliers among Caucasian males living at
residential care homes in Fresno, California. Compared to
noncompliers, compliers believed positive consequences of
taking medications were more likely to occur, were more mo-
tivated to comply with others’ wishes, and were more likely
to believe that others wanted them to take their medications.
Radomsky (46) used TPB with twenty-six outpatients at a
VA clinic and found that intention to take haloperidol was
primarily due to motivation to do what prominent signifi-
cant others wanted. Both the study by Chiurazzi and that
of Radomsky supported the importance of subjective norms
in predicting medication adherence; although the subjects
in the former study most often mentioned members of the
clergy as the important others while subjects in the latter
study most often identified family members. The study by
Jarvis was also supportive of the model, albeit indirectly, in
that attitudes were more important than subjective norms
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because most of the subjects had little contact with family
members or other caretakers and, thus, could not identify
a referent whose opinion about medication adherence mat-
tered to them.

In summary, the HBM is limited in its ability to explain
the problem of treatment adherence among individuals with
schizophrenia because it fails to sufficiently take into account
the role of social and family factors. Consequently, we chose
to use the TPB as the basis for the design of an interven-
tion to improve medication adherence in a population of
Spanish-speaking, Mexican-Americans with schizophre-
nia. The purpose of the present study was to systematically
evaluate the psychometric properties of the TPB Inventory,
the measure we created to assess the relationships between
the three TPB factors - attitudes, subjective norms, and
perceived behavioral control - and individuals’ intention to
take their antipsychotic medications and their actual medi-
cation adherence behavior for this specific study population.
The study was conducted at two community mental health
centers in Los Angeles that serve a predominantly Spanish-
speaking, Mexican-American population.

Methods
Subjects

Data were collected from a sample of 155 respondents
between the ages of 18 to 60 who were participating in a pro-
spective study of medication adherence being conducted at
three sites. All subjects were Spanish-speaking, Mexican-
Americans who were receiving inpatient, outpatient or day
treatment services at one of the sites and had been given
a Diagnostic and Statistical Manual of Mental Disorders-
4th Edition (DSM-1V) diagnosis of schizophrenia by a site
psychiatrist. All measures were administered by a research
assistant who had been trained by the UCLA Intervention
Research Center for Schizophrenia and Psychiatric Reha-
bilitation (Robert Paul Liberman, Director) to a minimum
interrater reliability of ICC=0.85 for each of the instruments
used in this protocol. The study received Institutional Re-
view Board approval, and all subjects provided written in-
formed consent prior to completing any study procedures.

Measures

The Theory of Planned
Behavior (TPB) Inventory

The TPB Inventory is the new measure that is the subject
of this study. The following discussion describes the process
of generation and validation of content and the scoring sys-
tem.

Generation and Validation of Content: According
to the developer of the TPB model, to assure that the be-
liefs assessed by a TPB measure are relevant to the specific

action described in the intention statement, the beliefs
must be elicited from the respondents themselves or from a
sample of respondents that is representative of the research
population (41). Thus, to obtain a representative sample
of target respondents, the Medical Directors of each of two
community mental health centers that serve a combined to-
tal of 3,000 persons with serious and persistent mental ill-
ness were asked to select a panel of ten Mexican-Americans
who were receiving services at that mental health center and
had been diagnosed with DSM-IV schizophrenia by a center
psychiatrist. The panel members met as a group with two
facilitators who conducted the meeting in Spanish. The fa-
cilitators asked the panel members to identify each of their
antipsychotic medications and to indicate their intention to
take them exactly as prescribed by their psychiatrists. The
panel members were then asked to review each behavioral
belief of the Jarvis questionnaire, evaluate its relevance, and
decide if it should be eliminated, revised, or retained as is.
They were also given a list of the consequences (e.g., possible
side effects, putative benefits) of the newer antipsychotic
medications noted in the clinical and research literature and
asked to indicate the relevance of each. Based on the an-
swers of both panels, a list of 30 beliefs regarding behavioral
consequences of taking antipsychotic medication was pro-
duced. An almost identical procedure was used to produce
a final list of 36 important people in their lives (e.g., relatives,
close friends, spiritual leader). The measure of perceived
behavior control was developed by initially discussing with
experienced clinicians from these community mental health
centers the resources individuals need to take medications
(e.g., prescription from a physician, valid identification card,
insurance benefits), submitting a list of these resources to the
two panels, and adding, eliminating, or modifying resources
based on the panels members’ suggestions to produce a final
list of 20 resources. (See Appendix for an English-language
version of the TPB Inventory.)

Scoring the TPB Factors: The TPB hypothesizes that an
individual’s action is a function of three factors - his/her at-
titude, subjective norms, and perceived behavioral control.
In turn, each is the sum of the product of two judgments
made by the individual: one primarily factual regarding the
consequences of taking medication and the other evaluative.
For example, the following item is one of thirty used to as-
sess attitudes:

Taking my antipsychotic medication exactly as prescribed by
my doctor every day during the next week will cause me to
gain weight:
Likely - ___ Unlikely

extremely quite slightly neither slightly quite extremely

| feel that my gaining weight is or would be:
Good _ Bad

extremely quite slightly neither slightly quite extremely
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The evaluative dimension (good-bad, scored from +3 to
-3) is multiplied by the behavioral belief dimension (likely-
unlikely, scored from +3 to -3). A higher score indicates
more positive attitudes. Using the example of weight gain, if
a person believed that taking his/her medication every day
was “extremely likely” (+3) to cause weight gain and felt that
gaining weight would be “extremely bad” (-3), then that per-
son would score a -9, indicating very negative attitudes to-
ward taking medication vis-a-vis weight gain. Alternatively,
if weight gain was deemed extremely bad (i.e., scored -3)
and extremely unlikely (i.e., scored -3), the resulting score
would be positive (in this case, +9) and, thus, indicate a very
positive attitude toward taking medications vis-a-vis weight
gain. To produce an overall attitude score requires adding
the products of each of the 30 items (see Table 1 for a visual
representation of these calculations).

Table 1 Calculation of TPB Scores

TPB Factor Evaluative Normative Attitude toward

(bad - good) | (unlikely-likely) Medication
(negative-positive)

Attitude 343 343 -9-— 49

Subjective B3 343 )4

Norms

Perceived -3--—-+3 0--6 -18---+18

Control

Note:The evaluative score is multiplied by the normative score to
yield the attitude toward medication. Higher score reflects more
positive attitude toward medication.

For subjective norms, the degree to which a respondent
is motivated to comply with important people (“salient refer-
ents”) in their lives (likely-unlikely, scored +3 to -3) is mul-
tiplied by the normative belief dimension (likely-unlikely,
scored +3 to —3) and summed across the number of salient
referents to produce a subjective norms score. For instance,
if an individual is extremely motivated to comply with his
mother’s wishes (i.e., scored +3) and his mother is extremely
likely to want him to take his medication (i.e., scored +3),
then the subjective norm score for the mother would be +9
(+3 x +3). Because each respondent differs in the number
of salient referents in their lives, the total subjective norms
score is divided by the number of referents identified by the
respondent, yielding the valence of the referents on average.
As in the attitude score, two negative responses (e.g., the ref-
erent very much wants the respondent not to take medica-
tion [-3] and the respondent generally wants to act against
the referent’s wishes [-1]) indicate a positive attitude (+3).

For perceived behavioral control, the perceived power
or likelihood of having each of 20 resources (likely-unlikely,
scored from +3 to -3) is multiplied by the belief in, or likeli-

hood of, needing the resource to take medications as pre-
scribed (unlikely-likely, scored 0 to 6) and summed across
the 20 items to produce a perceived behavioral control score.
This measure has been calibrated to account for the fact that
it a respondent does not need a particular resource (scored
0), whether or not he/she has it is irrelevant because the
product of the two items equals zero either way. Finally, the
TPB Inventory includes a single item that asks the individual
to rate his/her intention to adhere to medication treatment
(likely-unlikely, +3 to -3).

Other Measures Used in the Study

The Rating of Medication
Influences (ROMI) Scale

The Rating of Medication Influences (ROMI) scale (31)
is a reliable and valid instrument to assess schizophrenia
patients’ subjective reasons for medication nonadherence.
The conceptual framework for the ROMI is the Health Belief
Model. This twenty-four-item measure is administered to
respondents as a structured interview. The twenty-four items
produce totals on four sources of influence: Medication Af-
finity (perceived benefit of medication); Denial/Dysphoria
(denial of illness, belief that medication is unnecessary, and
distressed by side effects); Logistical Problems (barriers to
treatment access and financial obstacles); and, Influence of
Others (family belief in medication and positive relationship
with clinicians). The Spanish-language version was admin-
istered. The original authors have verified its equivalence
with the English version through personal communication
with Dr. Weiden.

The Treatment Compliance Interview (TCl)

The Treatment Compliance Interview (TCI) (47) is a
five-item measure that surveys different sources of informa-
tion to assess an individual’s adherence to his/her medica-
tion regimen. This instrument enables the assessor to quan-
tify the extent to which the patient did or did not take the
target medication, how much was taken and when since the
previous assessment, and the degree to which supervision is
needed to maintain adherence. The responses are used to
quantify medication adherence on a scale of 0 to 100% with
25% increments (0%=not compliant at all; 100%=always
compliant without the need for supervision). The patient,
relative, and treatment provider versions were administered
at study entry and any discrepancies amongst these sources
of information were resolved by a consensus of the study in-
vestigators. A recent review of the literature has identified
the TCI as one of the best validated subjective measures of
medication adherence among patients with schizophrenia
(48).
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Analytic Approach

Internal consistency of the TPB instrument was exam-
ined using Cronbach’s coefficient alpha and split-half reli-
ability. Pearson correlations were conducted to examine the
test-retest reliability of the TPB instrument and the conver-
gent validity between the TPB instrument and the ROML
Multiple regression analyses were used to determine the
combined effects of the three TPB factors on intention and
compliance. Finally, a covariance structure analysis was
conducted to examine how well the data fit the TPB model.

Results

The subjects included 97 males and 58 females. Their
mean age was 34.1 (standard deviation [SD]=10.76), and
the mean years of education was 9.33 (SD=3.16). No sig-
nificant correlations were found between age, gender or
years of education and scores on the TPB, ROMI or TCL
In terms of compliance, 46 of the 155 respondents (29.7%)
were completely noncompliant (score of 0), 58 (37.4%) were
25% compliant (score of 1), 21 (13.5%) were 50% compliant
(score of 2), 13 (8.4%) were 75% compliant (score of 3) and
17 (11%) were 100% compliant (score of 4).

Internal Consistency of the TPB Scales

Coeflicients of internal consistency for the attitudes and
perceived behavioral control factors of the TPB measure
were calculated using Cronbach’s coefficient alpha. The al-
phas were 0.91 and 0.88, respectively. Corrected item-total
correlations, with the totals calculated excluding the item
being considered, ranged from 0.84 to 0.93 for the attitude
items and from 0.81 to 0.92 for the perceived behavior con-
trol.

On the subjective norms factor, the number of salient
referents differ from respondent to respondent and, thus, the
number of items to be totaled to obtain each respondent’s
score differ (range 3 to 23). In this case, coefficient alpha
could not be calculated using Cronbach’s generalized formu-
la. An estimate of the split-half reliability (Cronbach’s alpha
is equivalent to the average of all possible split halves) was
computed using a robust method. The item list for each sub-
ject was split in half randomly, arbitrarily calling one set “A”
and the other “B” The average score was computed for the A
and B items (a total would depend on the number of items)
and these “halves” were correlated across subjects. The pro-
cess was repeated 1,000 times, generating 1,000 estimated
“split-half” correlations. The Spearman-Brown prophecy
formula was then applied to each of these to estimate the
reliability of the test if it were twice as long (i.e., the full test).
These values were transformed using Fisher’s normalizing z-
transformation (the typical correlation between halves was
high, so the distribution was negatively skewed). The mean
of the Fisher’s z values, back-transformed to an r, is reported

here as the reliability. Using this method, the internal con-
sistency reliability for the subjective norms component of
the TPB questionnaire was 0.88.

Test-Retest Reliability

Twenty-five respondents were randomly selected and
administered the TPB measure two weeks after the first ad-
ministration. The test-retest coefficients were 0.88 for atti-
tude, 0.91 for mean subjective norm, and 0.86 for perceived
behavioral control.

Concurrent Validity

Table 2 presents the zero order correlations between the
three TPB factors and the four sources of influence on med-
ication adherence assessed by the ROMI. All three of the
TPB factors were most highly and significantly correlated
with their similarly labeled ROMI factor: Medication Affin-
ity and Denial/Dysphoria (inversely) with the attitude fac-
tor, Influence of Others with subjective norms and Logistical
Problems (inversely) with perceived behavioral control. In
addition to the expected correlations, Denial/Dysphoria was
significantly (inversely) correlated with perceived behavioral
control.

Table 2 Convergent Validity

ROMI sources of influence on adherence

L Med Denial/ Influence of Logistic

Affinity | Dysphoria Others Problem
Attitude 307 -.38* 14 17
Subjective 22 -19 33f =12
Norms
Perceived 25 -34% .26* -31°
Control

*p <.05,7p <.01,%p <.001

Compliance, Intent and the TPB Factors

Table 3 presents the zero order correlations among
the three TPB factors, respondents’ intentions to take their
medications, and the compliance scores. The results are in
accord with the TPB model. Performance of a behavior (i.e.,
compliance) was significantly correlated with intention to
perform the behavior. All of the TPB factors were signifi-
cantly correlated with intent, generally more so than they
were correlated with one other.

Additional analyses were conducted to determine the
effects of the TPB variables combined. First, a multiple re-
gression was conducted to determine the overall effect of
the three TPB factors on intention. The three TPB compo-
nents together accounted for more than 60% of the variance
(F=78.9; df=3, 148; p<.0001; r’=.608), with attitude being
the most powerful predictor (t=10.8; p<.0001), followed by
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perceived behavioral control (t=2.30; p=.023) and subjec-
tive norms being a poor single predictor (t=1.71; p=.089).
Second, a multiple regression was conducted to determine
the combined effect of the three TPB factors on compliance.
The three TPB components together accounted for approxi-
mately 25% of the variance (F=18.01; df=3, 148; p<.0001;
r’=.253); subjective norms (t=2.64; p<.01) and perceived
behavioral control (t=3.76; p<.0002) were significant predic-
tors, but attitude was not (t=1.69; p=.094).

Table3 Correlations Between TPB Factors,
Intent, and Compliance

Attitude | Subjective | Perceived | Intent | Comply
Norms Control
Attitude -
Subjective .53* -
Norms
Perceived .35% 37* o
Control
Intent 77* 49* A40* —
Comply 37* 41* 42 .39*% -

N=155; *p <.0001

Finally, a covariance structure analysis was done (SAS
CALIS) to determine if intention mediated the effect of the
three factors on adherence behavior or if perceived behav-
ioral control exerted a direct effect on the behavior apart

from its effect on intention as suggested by Ajzen (41) and
represented in Figure 1. The results indicated that the Ajzen
TPB model was not an entirely adequate “fit” for the ob-
served data as the lack of fit chi square was statistically sig-
nificant (p=.027).

Based on the results of the multiple regressions, an al-
ternative model was evaluated that posits direct causal re-
lationships between two of the TPB components (attitude
and perceived behavioral control) and intention, and direct
causal relationships between two of the TPB components
(perceived behavioral control and subjective norms) and
compliance. Standardized coefficients are reported in the
model represented in Figure 2 because they are more di-
rectly comparable with each other than unstandardized co-
efficients. This model yielded a high goodness of fit index
(.9917) and a nonsignificant lack of fit chi square (*=3.17;
df=2, p=.205), indicating that the model is statistically plau-
sible. The two degrees of freedom represent the two omitted
paths: 1) from subjective norms to intention; and, 2) from
attitude to medication compliance. The lack of a significant
direct path from subjective norms to intention, and the pres-
ence of two direct paths from TPB components and compli-
ance refute the hypothesis of complete mediation (i.e., that
medication compliance is entirely accounted for by the ef-
fects of the TPB components on intention). Also, consistent
with the results of the multiple regressions, the model sug-
gests that attitude has a far stronger effect on intention than
it does on compliance.

Figure2 Path Model of the Relationship Between TPB Components, Intention and

Compliance Behavior

Subjective

.22(.08)*

Norms

.37(.07) Attitude .71(.05)*
Toward the
Behavior
.15(.05)*

.17(.08)* Medication

Compliance

Perceived
Behavior

.27(.08)*

Control

Note. Standardized path coefficients appear on single-headed straight arrows; t values corresponding with starred (*) coefficients were greater
than 2.50 (p<0.01); (2 =3.17,df=2, p=.205, Goodness of Fit Index (GFI)=.992; and Adjusted GFI for degrees of freedom (AGFI)=.938.
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Discussion

The Theory of Planned Behavior (TPB) was evaluated
for its utility to explain antipsychotic medication adherence
among Spanish-speaking, Mexican-American patients with
schizophrenia.
psychometric properties, including high internal consis-
tency, excellent test-retest reliability and good concurrent
validity with the ROMI, a well-tested measure of medica-
tion adherence in patients with schizophrenia. These find-
ings suggest that the TPB instrument may serve as a reliable
and valid measure of the factors associated with medication
compliance/noncompliance.

Regarding the predictive validity of the TPB, that is,
the extent to which ratings on the TPB Inventory predicted
scores on the Treatment Compliance Interview, in general
the results supported the Ajzen model (41): medication com-
pliance was based upon the individual’s intention to comply,
whether significant others think the individual should take
medication, and the individual’s perception that comply-
ing with medication was within his/her control. Intention
to comply with taking medication, in turn, was related to
both positive attitudes and perceived behavioral control over
complying.

Perceived social pressure to comply did not correlate
with intention to comply but, nevertheless, did predict ac-
tual compliance behavior. The notion that people behave in
ways they do not “intend” is not part of the Azjen theoretical
model. However, this direct effect of social pressure on com-
pliance behavior could be explained by a related concept;
namely, social support. In other words, family members
who recognized the importance of medication adherence
may have provided instrumental support to their ill relative
by helping with practical steps necessary to maintain medi-
cation usage such as obtaining, storing, retrieving and track-
ing medication usage.

Although the present investigation did not collect data
on social support, two other studies of Mexican-Americans
with schizophrenia did find support for this explanation. In
one study, patients who received financial support from fam-
ily members were more likely to take their medication than
those who were self-supporting or just received federal assis-
tance (49). In the other study, family instrumental support
predicted higher medication usage even after adjusting for
the impact of emotional support, family expressed emotion,
and psychiatric symptoms (50). Taken together with the
results of these studies, our findings suggest that adherence
may be improved in individuals with schizophrenia if fam-
ily caregivers provide tangible assistance to their ill relatives,
rather than attempting to change their attitudes regarding
the importance of medication or even their expressed inten-

The TPB instrument demonstrated solid

tions to take it.
Further evidence for the importance of providing prac-

tical assistance to facilitate medication compliance was the
finding that perceived behavior control, the TPB factor that
addresses the availability of tangible resources, was the only
one of the three TPB factors that directly predicted compli-
ance intention and behavior. Similar support for the role of
perceived behavioral control on compliance derives from re-
search that suggests that individuals with schizophrenia have
diminished perceptions of control over their environment
(51, 52) and teaching them the skills to effectively manage
their own illness leads to greater knowledge about medica-
tion, improved skill utilization, and increased adherence to
antipsychotic medication (53).

In interpreting the findings, we should note a number
of limitations of the current study. The fact that all subjects
were Mexican-Americans, and that the TPB Inventory was
developed specifically for this group, limits the generaliz-
ability of the results to other cultural or ethnic groups. To
test the validity and reliability of the TPB model in other
cultural or ethnic groups would require future investigators
to elicit the beliefs of their target population to create a TPB
measure appropriate for that group. Second, most measures
employed were self-report. Although self-reports of medi-
cation adherence are notoriously unreliable (54), the conver-
gence of multiple sources of information can lead to more
accurate assessments (55). Therefore, for the key measure
of medication adherence, patient self-report was augmented
with reports from a family member and a healthcare profes-
sional. Finally, any inferences regarding the relationship be-
tween the TPB variables on the one hand, and intention and
compliance on the other, are limited by the cross-sectional
design of the study, as all these measures were administered
within a few days of each other.

The TPB Inventory (based on the Theory of Planned
Behavior) is well suited to be the basis for designing an in-
tervention to improve medication adherence in this popu-
lation for several reasons. TPB is sensitive to the cultural
context of the study population. Specifically, the centrality
of the family for Mexican-Americans (56) suggests that sub-
jective norms will play a key role in whether or not the pa-
tient adheres to treatment. Moreover, the tendency for un-
acculturated Mexican- Americans to report an external locus
of control (57), coupled with their “real world” barriers to
the utilization of professional mental health aftercare (58),
points to the potential significance of behavioral control.

In addition, the TPB constructs can readily be op-
erationalized and incorporated into a specific intervention
program. Such an approach has been successful in reduc-
ing high-risk sexual behaviors among HIV-negative hetero-
sexual males receiving treatment for sexually transmitted
diseases (59).

Along these lines, in an ongoing study we are using the
TPB instrument to gather individualized, culturally sensi-
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tive information on barriers to medication adherence along
the three TPB factors. For instance, a given patient may re-
port a strong likelihood of refusing medications because an
important relative discourages the use of traditional medi-
cine in favor of “natural” methods such as herbal remedies.
Within a multifamily group format, this patient and his/her
relatives are provided with psychoeducation about the ben-
efits of medication, as well as the side effects. Group mem-
bers illustrate this material by reviewing their own histories
of remission and relapses related to periods of compliance
versus noncompliance with medication. Similarly, the tar-
get patient’s history of remissions and relapses is reviewed.
Additionally, problem-solving exercises are conducted in
an attempt to achieve a positive change in the relative’s at-
titudes about medication. Using psychoeducation, problem-
solving and cognitive restructuring, attitudes, social/cultural
norms and perceptions of lack of control over resources that
interfere with medication adherence are systematically ad-
dressed.
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Appendix
TPB Questionnaire
Subject Name: Date:
Interviewer:
Good: Bad
extremely very some neither some very extremely
3 2 1 0 =1 -2 -3

—_

. | feel that having my problems be more bearable is or would be

. | feel that my functioning better is or would be

. I feel that getting treatment for my chronic illness even if | have no symptoms is or would be
. | feel that having to do something unnecessary is or would be

. | feel that my drooling is or would be

. | feel that my having a better outlook on life is or would be

. | feel that needing to remember to take medication with me when | go places is or would be
. | feel that my having bizarre behavior is or would be

. | feel that my being like a zombie is or would be

O VW 00 N OO0 L1 A W N

—_

. | feel that my doing something | don't like to do is or would be

—_
—_

. | feel that being held back from doing things | want to do is or would be
12. | feel that my being numb is or would be

13. Ifeel that my having less energy is or would be

14. | feel that my shaking is or would be

15. I feel that my vomiting is or would be

16. | feel that my gaining weight is or would be

17. | feel that my being sleepy during the day is or would be

18. I feel that my being dizzy is or would be

19. Ifeel that my feeling better is or would be

20. | feel that my having less fears of another relapse is or would be

21. | feel that my keeping my emotions from spurting is or would be

22. | feel that my thinking more clearly is or would be

23. | feel that my having slower reactions is or would be

24. | feel that speeding up my recovery is or would be

25. |feel that decreasing the chances that | will be hospitalized again is or would be
26. | feel that having my anxiety be more controllable is or would be

27. | feel that my feeling different from other people is or would be

28. | feel that my keeping weight off is or would be

29. |feel that my having less sexual desire is or would be

30. | feel that my hearing voices of people who are not really there is or would be

A-1
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Instructions: Fill in the referent’s name on the right hand side of the question. If no such referent exists, write
N/A on the right hand side of the question.
Likely: : : 3 3 3 8 ¢ Unlikely
extremely very some neither some very extremely
3 2 1 0 -1 -2 -3

1. Generally speaking, | want to do what my brother thinks | should do .
2. Generally speaking, | want to do what my other brother thinks | should do -
3. Generally speaking, | want to do what my other brother thinks | should do .
4. Generally speaking, | want to do what my boss thinks | should do -
5. Generally speaking, | want to do what my therapist thinks | should do .
6. Generally speaking, | want to do what my mother thinks | should do -
7. Generally speaking, | want to do what my father thinks | should do .
8. Generally speaking, | want to do what my sister thinks | should do -
9. Generally speaking, | want to do what my other sister thinks | should do .
10. Generally speaking, | want to do what my other sister thinks | should do -
11. Generally speaking, | want to do what my cousin thinks | should do -
12. Generally speaking, | want to do what my other cousin thinks | should do -
13. Generally speaking, | want to do what my uncle thinks | should do -
14. Generally speaking, | want to do what my other uncle thinks | should do -
15. Generally speaking, | want to do what my aunt thinks | should do -
16. Generally speaking, | want to do what my other aunt thinks | should do -
17. Generally speaking, | want to do what my stepfather thinks | should do -
18. Generally speaking, | want to do what my stepmother thinks | should do -
19. Generally speaking, | want to do what my friend thinks | should do -
20. Generally speaking, | want to do what my other friend thinks | should do -
21. Generally speaking, | want to do what my other friend thinks | should do -
22. Generally speaking, | want to do what my pastor thinks | should do -
23. Generally speaking, | want to do what my psychiatrist thinks | should do -
24. Generally speaking, | want to do what my other doctor thinks | should do -
25. Generally speaking, | want to do what my case manager thinks | should do -
26. Generally speaking, | want to do what my spouse thinks | should do -
27. Generally speaking, | want to do what my boy/girl friend thinks | should do .
28. Generally speaking, | want to do what my son thinks | should do -
29. Generally speaking, | want to do what my other son thinks | should do -
30. Generally speaking, | want to do what my daughter thinks | should do -
31. Generally speaking, | want to do what my other daughter thinks | should do -
32. Generally speaking, | want to do what my grandmother thinks | should do -
33. Generally speaking, | want to do what my grandfather thinks | should do -
34. Generally speaking, | want to do what my other grandmother thinks | should do -
35. Generally speaking, | want to do what my other grandfather thinks | should do -
36. Anyone else? -
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My taking all my antipsychotic medication exactly as prescribed by my doctor every day
during this next week...

Likely:

extremely very some neither some very extremely
3 2 1 0 -1 -2 -3

1. ....will make my problems more bearable
2. ....will help me function better
3. ....will be necessary for my chronic illness even if | have no symptoms
4. ....will not be necessary
5. ....will make me drool
6. ....will give me a better outlook on life
7. ....means | will have to remember to take it with me when | go places
8. ....will keep me from having bizarre behavior
9. ....will make me feel like a zombie
10. ....is something | won't like to do
11. ....will hold me back from doing things | want to do
12. ....will make me numb
13. ....will cause me to lose energy
14. ....will cause me to shake
15. ....will make me vomit
16. ....will make me gain weight
17. ....will make me sleepy during the day
18. ....will make me dizzy
19. ....will make me feel better
20. ....will help prevent fears of another relapse
21. ....will keep my emotions from spurting
22. ....will help me think more clearly
23. ....will slow my reactions
24. ....will speed up my recovery
25. ....will decrease the chances that | will be hospitalized again
26. ....will help make my anxiety be more controllable
27. ....will make me feel different from other people
28. ....will help me keep weight off
29. ....will cause me to lose my sexual desire

30. ....will stop me from hearing voices of people who are not really there

Unlikely

A-3
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. My brother

. My other brother
. My other brother
. My boss

. My therapist

. My father

. My sister

. My other sister

. My other sister

. My cousin

. My other cousin

. My uncle

. My other uncle

. My aunt

. My other aunt

. My stepfather

. My stepmother

. My friend

. My other friend

. My other friend

. My pastor

. My psychiatrist

. My other doctor

. My case manager

. My spouse

. My boy/girl friend
. My son

. My other son

. My daughter

. My other daughter
. My grandmother

. My grandfather

. My other grandmother
. My other grandfather

. Anyone else?

Instructions: Fill in the referent’s name on the right hand side of the question. If no such referent exists, write N/A
on the right hand side of the question. Refer back to pages 4-6 if necessary.

thinks | should take all my antipsychotic medication exactly as prescribed by my doctor
every day during this next week.

Likely: B B 3 B 3 g ¢ Unlikely

extremely very some neither some very extremely
3 2 1 0 -1 -2 -3

My mother

240
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10.

17,

12.

13.

14.

15.

16.

17.

18.

19.

20.

Perceived Behavioral Control questions

Likely: 3 3 7 B 8 B ¢ Unlikely

extremely very some neither some very extremely
3 2 1 0 -1 -2 -3

In general, | have a car available to me - either mine, my family’s or a friend’s — that | can use to go anywhere.
| can use my own money or other people’s money to buy the things that | like such as snacks, CDs, or clothes.

| have access to a phone to call whomever | want — my doctor, my family, my friends — whenever | want, and | know
their phone numbers or how to obtain them.

| have access to the bus or Metro to go wherever | want.
| have access to my medicines when | want, and | can take them whenever | want.
There are people who remind me when | have to take my medicines.

| can speak with my doctor whenever | want to if | feel bad or if | am having problems with my medication,
and he/she will listen and try to help me.

| know the names of the medicines that | am taking.

| know what the medicines | am taking look like.

| know what time | have to take my medicines.

| have a wristwatch or a clock on the wall of my house.
I know how my medications help me.

| have enough money and transportation — mine, my family’s or my friends’ - to get the medications every time
| need to pick them up from the pharmacy.

I have a prescription from my doctor that | can use to get my medications every time | run out of medications.
I have Medi-Cal or other form of health insurance.
| know where the pharmacy is, and | can get there when | need to.

| can talk to the staff of the pharmacy when | feel bad or if I'm having problems with my medication, and
they listen and try to help me.

| know where the hospital is.
| know who to call when my symptoms get severe.

| have a bus pass.

A-5
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1.

2.

3.

4,

5.

6.

Vo

8.

9.

To take my medication exactly as prescribed by my doctor every day this week...

Likely: 3 3 g B 3 B ¢ Unlikely

extremely very some neither some very extremely
3 2 1 0 -1 -2 -3

....Ineed access to a car - either mine, my family’s or a friend’s.
....I need access to my own money or other people’s money.

....I need access to a phone to call whomever | want — my doctor, my family, my friends — whenever | want, and have

access to their phone numbers when | need it.

....I need access to the bus or Metro.

....I need access to my medicines when | want to take them whenever | want.

....I need people to remind me when | have to take my medicines.

...l need access to my doctor if | feel bad or if | am having problems with my medication.
....I need to know the names of the medicines that | am taking.

....I need to know what the medicines | am taking look like.

...I need to know what time | have to take my medicines.

...I need a wristwatch or a clock on the wall of my house.

...I need to know how my medications help me.

...I need enough money and transportation — mine, my family’s or my friends’ - to get the medications every time |

need to pick them up from the pharmacy.

...I need to have a prescription from my doctor that | can use to get my medications every time | run out.
...I need to have Medi-Cal or other form of health insurance.

...I need to know where the pharmacy is and to be able to get there when | need to.

...I need to talk to the staff of the pharmacy when | feel bad or if 'm having problems with my medication.
...I need to know where the hospital is.

...I need to know who to call when my symptoms get severe.

...I'need a bus pass.

A-6
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