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Abstract
The purpose of the current study was to examine the interrelationships between Autonomous
Regulation (AR) and locus of control (LOC) and their prediction of Antiretroviral Therapy (ART)
adherence among 189 HIV+ patients. Path analyses revealed that neither AR nor LOC directly
predicted adherence although AR was indirectly related when mediated by self-efficacy. AR was
positively related to internal and doctors LOC, but not related to chance or others LOC. Overall,
results support Self Determination Theory’s conceptualization of AR and indicate that AR may be
a more robust predictor of medication adherence than LOC variables.

Keywords
AR; Locus of Control; HIV; Adherence

Antiretroviral Therapy (ART) has been shown to greatly decrease morbidity and mortality
associated with HIV (Palella et al., 1998), however its efficacy is dependent on strict
adherence (Alfonso, Geller, Bermbach, Drummond, & Montaner, 2006). Failure to adhere to
ART medications at ≥95% has been shown to increase morbidity and mortality in those with
baseline CD4 counts of 200 to 350 cells/μL (Wood et al., 2003). Poor adherence can also
lead to the development of drug resistant virus (Clavel & Hance, 2004; Deeks, 2003).

Despite its importance for health, many patients struggle with the high level of adherence
required (Altice & Friedland, 1998; Singh et al., 1996). Reasons for non-adherence include
forgetting, being away from home, being busy with other things, having a change in daily
routine, or sleeping through dose times (Chesney et al., 2000). Psychosocial factors that
influence adherence include depression, perceived stress, anxiety, positive affect, self-
regulation, social support, and self-efficacy (Chesney, 2000; Johnson et al., 2003). In this
study we focus on two constructs that have received limited attention in the literature,
autonomous regulation (AR) and locus of control (LOC).

AR is part of Self-Determination Theory (SDT) (Ryan & Deci, 2000) which proposes that
motivation to perform a specific behavior is enhanced when individuals perceive themselves
to be competent to perform the behavior and choose of their own free will to engage in the
behavior (Deci & Ryan, 1985; Williams et al., 2002). Williams and colleagues (2004)
describe autonomously regulated behavior as that in which a person has a sense of choice or
full volition, as opposed to controlled behavior where individuals feel coerced or pressured
to perform.
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A few studies have provided support for AR as a predictor of adherence behavior. Williams
et al. (2005) conducted a longitudinal study that examined autonomy support (i.e., the extent
to which patients perceived that their providers encouraged a feeling of autonomy), AR and
perceived control as predictors of diabetes self-management, including medication
adherence. Increases in AR predicted improvement in glycemic control over 12 months.
Williams, Rodin, Ryan, Grolnick, and Deci (1998) examined adult outpatients with diverse
diagnoses that were on medication for at least one month. Higher levels of AR explained
better adherence over and above age, gender, autonomy support, and perceived barriers.

One study has examined AR as a predictor of ART adherence (Kennedy, Goggin, & Nollen,
2004) which was measured with a 3 day recall and verified by pharmacy refill logs. Results
provided support for a mediation model in which greater AR predicted greater perceived
competence, which in turn predicted better adherence.

The second construct examined in this study, LOC, is drawn from Rotter’s social learning
theory that has also been shown to predict adherence. LOC is a type of control belief that
concerns the locus, or place, where control over outcomes resides (Wallston, 2001). Those
who have an external locus believe that events in their life occur because of luck, fate,
powerful others, or other things outside of their own control, whereas those with an internal
locus believe that events in their life occur due to their own behavior (Rotter, 1966). LOC is
distinct from perceived competence or self-efficacy, which is another type of control belief
related to whether one believes one can do a specific behavior. LOC differs from AR in that
it concerns an individual’s beliefs regarding the locus of what determines his or her health
status, whereas AR refers to the nature of a person’s motivation to engage in a (health)
behavior (i.e., to what extent they perceive it to be freely chosen or fully volitional).

Studies have demonstrated that individuals are not entirely internal or external in their LOC,
but rather that they consider different sources of control. The Multidimensional Health
Locus of Control (MHLC) was developed to specifically tap different LOC beliefs in
relation to health conditions (Wallston, Wallston, & DeVellis, 1978). It includes three
orthogonal dimensions (viz., internal, chance, powerful others). A revised form of the
MHLC further subdivides the powerful others scale into two separate scales: doctors and
others (Wallston, Stein, & Smith, 1994).

Studies of LOC and adherence have produced mixed findings with some studies observing
no relation between the LOC constructs and adherence (Bane, Hughes, & McElnay, 2006;
Christensen, Wiebe, & Lawton, 1997). However, most studies that have used the MHLC
have observed significant associations between adherence and high internal LOC (Hong,
Oddone, Dudley, & Bosworth, 2006; O’Hea et al., 2005; Stanton, 1987; Voils, Steffens,
Flint, & Bosworth, 2005). In addition high powerful others has also been shown to be
independently related to better adherence (Myers & Myers, 1999; Sensky, Leger, &
Gilmour, 1996).

Other research has found internal LOC to be predictive in interaction with other LOC
subscales (Christiansen, Wiebe, Benotsch, & Lawton, 1996; O’Hea et al., 2005). For
example, in a study of diabetic patients internal LOC was found to interact with chance LOC
to predict adherence such that those who reported high internal LOC and high chance LOC
had better adherence than those who reported low internal LOC and high chance LOC
(O’Hea et al., 2005). In a study of renal dialysis patients internal LOC was found to interact
with powerful others LOC and perceived health competence to predict adherence.
Surprisingly, those who reported low perceived health competence, low internal LOC, and
high powerful other LOC had the best adherence (Christiansen et al., 1996). One of the only
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studies conducted concerning LOC and HIV medication adherence found that high internal
LOC was one of several variables that predicted greater adherence (Molassiotis et al., 2002).

Although both AR and LOC appear to be related to adherence, there is little research
exploring their interrelationships and how they are collectively associated with adherence.
SDT posits that AR is characterized by a more internal perceived LOC than external
perceived LOC (Ryan & Deci, 2000). Williams et al. (1998) found among a sample of
patients taking a variety of medications that all three sub-domains of LOC (internal,
powerful others and chance) were not significantly predictive of adherence over and above
AR (Williams et al., 1998). The study did not, however, examine the interrelationships
between the sub-domains of LOC and AR. The study was also limited in that adherence was
assessed via self-report and the nature of adherence was not comparable to HIV medication
adherence because regimens were simple (i.e., medications only needed to be taken for a
short period of time).

The purpose of this study was, therefore, to examine the interrelationships between all LOC
constructs and AR and their relative association with medication adherence. Adherence was
assessed using an electronic adherence monitoring device among patients receiving ART.
Based on prior studies it was hypothesized that a model in which the LOC subscales and AR
mediated by self-efficacy were predictors of adherence, would provide a good fit for the data
(see Figure 1). In addition, based on theory it was hypothesized that AR would be positively
related to internal LOC, but negatively related to doctors, others and chance LOC. With
respect to adherence we hypothesized that internal LOC and AR would be related to
adherence, but based on prior results that AR would be the best predictor of adherence.

Method
Overview

Data for this study were drawn from a randomized controlled trial of ART medication
adherence. Data used were from the baseline session and adherence data collected at the one
week visit. APA ethical standards were followed in the treatment of participants and
approval of the study was obtained by the Institutional Review Board at the University of
Missouri-Kansas City.

Participants
Participants were recruited from five clinics that provide medical services for patients with
HIV. To be eligible patients had to be starting a new medication regimen or restarting a
regimen after a significant break, or have self-reported or physician suspected adherence
problems that were supported by clinical values (CD4 cells and viral load). In addition
participants had to be at least 18 years old and not pregnant. Participants who were not
independently responsible for their medications (i.e., prisoners, residents of assisted living
facilities) or could not understand and give consent in English were excluded.

The sample for this study was the first 189 participants who completed one week of the
study and for whom complete adherence data were available (see baseline characteristics in
Table 1).

Procedure
Providers at the various clinics referred potentially eligible participants to a study
coordinator who described the study. Participants who were interested and eligible
completed informed consent procedures and scheduled an enrollment visit. Upon
enrollment, participants completed a set of baseline measures, including those used for this
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study. Participants were randomized into standard care or one of the two treatment arms
(counseling or counseling with observed therapy). To measure adherence, participants
received a Medication Event Monitoring System (MEMS) bottle (Aardex, 2006)
accompanied with instructions on its use. One of their HIV medicines was placed in the
MEMS bottle and participants were told to take their medication as prescribed. At the end of
one week, data were downloaded from the MEMS bottle to use as the adherence measure.
Data from the MEMS bottle were collected for the duration of the study, but for the current
study, we analyzed only the first week of adherence data collected via the MEMS bottle.

Measures
Autonomous regulation—To assess AR the autonomous regulation subscale of the
Treatment Self-Regulation Questionnaire (TSRQ) was used (Williams, Grow, Freedman,
Ryan, & Deci, 1996). In past research, the TSRQ has been modified to address specific
health behaviors such as diet, exercise, and smoking cessation. For the purposes of this
study, scale items were modified to address ART adherence. Participants were asked to rate
their level of agreement with 6 items using a 7-point Likert-type scale (1 = strongly
disagree, 7 = strongly agree) where the stem of each item was “The reason I would take my
HIV medications as they were prescribed to me is…” The alpha for the AR subscale was .84
which is in accordance with prior studies (Kennedy et al., 2004; Williams et al., 2004).

Self-efficacy—This 10-item self-report measure (Chesney et al., 2000) asks patients to
indicate their level of confidence in performing specific adherence tasks using a 11-point
Likert- type response format ranging from 1 (cannot do at all) to 6 (moderately certain I can
do) to 11 (certain I can do). Sample items include: “stick to your medication schedule when
it means changing your eating habits,” “stick exactly to your medication schedule,” and
“continue even when you are feeling sick.” This measure has been used successfully in
previous studies of AIDS adherence behavior (Chesney et al., 2000) and for this study had
an alpha of .87.

Multi-dimensional health LOC—Health LOC was measured using the 18-item Form C
version of the Multi-dimensional Health Locus of Control (MHLC) measure, developed by
Wallston et al. (1994). This self-report instrument assesses the extent to which participants
believe their condition (i.e., HIV disease) is due to: (1) their own behavior (internality); (2)
the behavior of powerful others (which in form C is split into two subscales: doctors and
others) or (3) chance, luck, or fate. Participants were asked to rate their agreement with each
item using a 6-point Likert-type (1 = strongly disagree; 6 = strongly agree). Alphas for this
study ranged from .52 to .76, which are within acceptable limits and similar to previous
work in which adequate reliability and validity for this measure have been documented
(Wallston et al., 1994).

Adherence—Adherence was assessed using a MEMS bottle in which the number of doses
taken is recorded. A MEMS bottle records an event whenever the bottle is open for at least 5
seconds. Adherence was indexed by the number of doses taken divided by the number of
doses prescribed, with the additional criterion that the dose must be taken within a 4 hour
time window around their proscribed dose time. This method of collecting adherence to
medications data is currently the “gold standard” (Chesney, 2000).

Analyses
Path analysis was performed using Amos 7. The initial model included paths from self-
efficacy, internal LOC, chance LOC, doctors LOC and others LOC. These five variables
were specified to directly predict adherence (see Figure 1). AR was specified to have an
indirect influence on adherence through self-efficacy. In addition, intercorrelations between
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all of the exogenous variables were specified. We then tested a second model in which a
direct path from AR to adherence was added.

The chi-square statistic assessed the overall fit of the model to the data. Although one would
generally like to retain the null hypothesis, it is difficult to do so with the chi-square statistic,
particularly with large samples (Ullman, 2001). Some researchers argue that the chi-square
statistic to degrees of freedom ratio provides a fairer test of fit (Ullman, 2001). Generally,
ratios less than 2.0 indicate acceptable model fit. We also report the root-mean-square-error
of approximation (RMSEA), for which values less than .08 are generally seen as indicating
acceptable fit, and the comparative fit index (CFI) for which values greater than .90 indicate
acceptable fit (Ullman, 2001).

Results
Preliminary Analyses

As can be seen in Table 1 the sample was predominantly male and ethnically diverse. The
sample was also primarily single, low income, and of lower educational attainment. An
ANOVA with treatment group as the independent variable and adherence as the dependent
variable was not significant, so treatment group was not used as a covariate. Bivariate
associations between all variables were also examined (see Table 2) and only self-efficacy
was associated with adherence.

Path Models
The initial model provided good fit, χ2 (5) = 6.66, p = .248, χ2/df = 1.33, RMSEA = .04, CFI
= .99. With respect to the interrelationships between LOC variables and AR the model
revealed that, as hypothesized, internal LOC was positively related to AR (β = .29, p < .01).
Contrary to our hypotheses, neither chance LOC (β = −.12, p > .05) nor others LOC (β = −.
01, p > .05) were related to AR. Similarly, while doctors LOC was significantly related to
AR, the association was positive rather than negative (β = .30, p < .01).

With respect to the prediction of adherence using the LOC subscales, none of the subscales
were significant predictors (β = −.08, p > .10 for chance; β = −.01, p > .10 for doctors; β = .
01, p > .10 for others; and β = .07, p > .10 for internal).1

The second model, in which we added a direct path between AR and adherence, also had
fairly good fit, χ2 (4)= 5.63, p = .228 ., χ2/df = 1.41, RMSEA = .05, CFI = .99. However, this
model did not provide any better fit than the first, more parsimonious model, χ2 (1) = 1.03, p
> .05. With respect to predicting adherence, we found support for our hypothesis that AR,
mediated by self-efficacy, would be related to adherence. AR was not a direct predictor of
adherence (β = −.08, p > .05), but the standardized indirect effect of AR was significant (β
= .11, p < .05).

Discussion
The primary purpose of this study was to examine AR and LOC as predictors of adherence.
The analyses examined the relationships between AR and LOC variables and adherence and
found mixed support for the hypotheses. In bivariate analyses AR was not associated with
adherence. However, in the path analysis model AR was indirectly associated with
adherence, mediated by self-efficacy. This was consistent with our hypothesis, confirming

1Modified Social Learning Theory (Wallston, 1992) suggests that the interaction between internal LOC and self-efficacy may be the
best predictor of health behavior. We conducted additional regression analyses to examine this effect as well as a 3 way interaction
between internal LOC, self-efficacy and AR and found no significant effects.
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the findings of Kennedy, Goggin and Nollen (2004), but extending prior work by
demonstrating this effect using MEMS for adherence data, rather than self report. This is a
significant result because it confirms the finding that AR is associated with adherence in an
HIV+ sample consistent with many other previous studies outside of HIV adherence
(Kennedy et al., 2004; Senecal, Nouwen, & White, 2000; Williams et al., 2004; Williams et
al., 1998). This result also highlights the potential importance of clinicians fostering
autonomous motivation among their HIV+ patients.

With respect to LOC variables and adherence, contrary to predictions, internal LOC and all
of the other LOC subscales were not significantly related to adherence. Although internal
LOC has been the most consistent predictor of adherence among the LOC subscales
(Christiansen et al., 1996; Hong et al., 2006; O’Hea et al., 2005; Stanton, 1987; Voils et al.,
2005), findings have nevertheless been mixed (Christensen et al., 1997; McDonald-
Miszczak, Maki, & Gould, 2000; Myers & Myers, 1999; Sensky et al., 1996), suggesting the
association is not robust.

The analysis of the interrelationships between AR and LOC revealed that AR was associated
with two subscales of LOC: internal and doctors LOC. As predicted, those with a greater
internal LOC were more autonomously or intrinsically motivated. This finding is consistent
with the prediction of Self-determination theory (Ryan & Deci, 2000). While it was
hypothesized that AR and doctors LOC would be negatively associated, the result is not
inconsistent with more recent conceptualizations of LOC which recognize that the sub-
scales are orthogonal. Thus individuals may be autonomously regulated and high on internal
LOC yet vary in the extent to which they attribute control to doctors, others and chance.
HIV+ individuals may be autonomously motivated to adhere, believe that their HIV disease
is under their control, yet also believe that their physician and other uncontrollable factors
(e.g., being infected with a resistant strain of HIV, availability of new medications) can play
a role in the outcome of their disease.

Path analysis results revealed that neither LOC subscales nor AR were significant
independent predictors of adherence. Furthermore, self-efficacy was the only significant
direct predictor. These results suggest that there is significant overlap between chance LOC
and AR in the prediction of adherence and that there is little advantage to including both
variables in the same model of adherence. Given that the second path analysis model which
included AR with paths both directly to adherence and mediated through self-efficacy still
showed a significant indirect effect of AR, and given that in the literature AR appears to be a
more reliable predictor of adherence (Kennedy et al., 2004; Senecal et al., 2000; Williams et
al., 2004) than LOC (Bane et al., 2006; Christensen et al., 1997; Christiansen et al., 1996;
Hong et al., 2006; O’Hea et al., 2005; Ricker, Delamater, & Hsu, 1998) it may be preferable
to use AR rather than LOC when predicting adherence.

Although self-efficacy was the most powerful independent predictor of adherence, variables
such as AR and LOC may nonetheless be important because of their role as precursors or
predictors of a person’s self-efficacy. The finding of support for a mediation model in which
self-efficacy mediated the effect of AR on adherence is consistent with this, however, it is
worth noting that this analysis was not a causal one, and does not rule out the possibility that
AR mediates the impact of self-efficacy on adherence. More theoretical work that can
explore causal ordering of these variables is needed.

One limitation of this study is that the main measure of adherence was short term (i.e., only
one week). Findings may have been different if adherence was examined over a longer
period of time when challenges associated with maintaining behavior may have come into
play. However, only 31% of participants were naive, or new to a medication regimen. So,
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for most, one week of adherence may be an accurate measure of their typical medication
adherence behavior.

In spite of these limitations, the findings clarify the inter-relationships between AR, LOC
variables, and adherence. Although neither AR nor LOC variables contributed uniquely to
the prediction of adherence, results contribute to an emerging picture of AR as a more
reliable predictor of adherence than LOC across different demographic groups and diseases,
and suggest AR may contribute significantly to adherence through important mediators such
as self-efficacy.
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Figure 1.
Initial path analysis model predicting adherence
*p<.01.
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Table 1

Demographics and descriptive characteristics

Characteristic % Median

Male 73

Ethnicity

 African American 57

 Caucasian 34

High school education or less 56.9

Single 57.9

Have children 50

Income (below $1000/month) 60.2

Viral load (undetectable) 9.8

CD4 cells/μL 229.5

Naive to HIV medication regime 30.9
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