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Summary
What is already known about the topic?

• Highly active antiretroviral therapy has dramatically decreased morbidity and mortality and
improved the quality of life in persons with HIV

• Medication-taking self-efficacy beliefs may predict medication adherence in persons with
HIV.

• Depressive symptoms and perceived social support consistently influence medication-
taking self-efficacy beliefs

What this paper adds.
• Depressive symptoms mediated the prediction of medication-taking self-efficacy by

perceived social support.
• Medication adherence self-efficacy mediated the prediction of self-reported medication

adherence by perceived social support and depressive symptoms as self-efficacy theory
suggests.
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• This study provides researchers with increased understanding of the mediating role of
medication-taking self-efficacy beliefs between selected psychological variables and self-
reported medication adherence in persons with HIV.

Background—To date, only a few studies have examined the mediating role of self-efficacy on
the relationship between depressive symptoms or perceived social support and medication adherence
in persons with HIV.

Objectives—The purpose of this study was to examine the impact of perceived social support,
depressive symptoms and medication-taking self-efficacy on self-reported medication adherence in
persons with HIV. A proposed comprehensive model included three mediation hypotheses in order
to examine the mediating roles of medication-taking self-efficacy and depressive symptoms

Method—Baseline data from “Adherence to Protease Inhibitors” were used. The 215 persons with
HIV aged 19–61 (mean= 40.7, SD= 7.58) were recruited from multiple sites in Pittsburgh, PA (USA)
and through self-referral. The participants were assessed using the Beck Depression Inventory,
Interpersonal Support Evaluation List, the Medication Taking Self-Efficacy Scale, and the modified
Morisky Self-report Medication Taking Scale. Structural equation modeling (EQS version 6.1) was
used. The Satorra-Bentler Scaled χ2 test statistics (S-B χ2), comparative fit index (CFI), and the
Standardized Root Mean Squared Residual (SRMR) were used to assess the fit of a comprehensive
model including three mediation hypotheses.

Results—A comprehensive model with the three hypotheses showed a good model fit (S-B χ2 (24,
N=215) = 69.06, p<.001; CFI=0.95; SRMR=0.057). Medication adherence self-efficacy fully
mediated the prediction of self-reported medication adherence by perceived social support and
depressive symptoms. Depressive symptoms partially mediated the prediction of medication-taking
self-efficacy by perceived social support

Conclusions—The findings of this study provide researchers with increased understanding of the
mediating role of medication-taking self-efficacy beliefs between selected psychological variables
and self-reported medication adherence in persons with HIV. Future studies need to test the
moderating effect of gender, ethnicity and risk factors for HIV on this model and the intervention
effect of self-efficacy beliefs using longitudinal data.

Keywords
Mediation; medication-taking self-efficacy; highly active antiretroviral therapy regimen adherence

1. Introduction
Highly active antiretroviral therapy (HAART) has dramatically decreased morbidity and
mortality and improved the quality of life in persons with HIV infection; however, these
benefits of HAART are dependent upon adherence to medication (Hsu et al., 2001; Simoni et
al., 2002). Studies have shown that the optimal adherence rate of 95% for HAART is rare
(Lewis and Abell, 2002; Read et al., 2003). Therefore, researchers have sought to identify
factors influencing medication adherence in order to develop interventions to enhance
medication adherence(Hsu et al., 2001; Simoni et al., 2002).

Evidence has been accumulating that medication-taking self-efficacy beliefs, a person’s
confidence to adhere medication regimen, predict HAART regimen adherence (Godin et al.,
2005; Malcolm et al., 2003; Murphy et al., 2003). Psychosocial factors such as perceived social
support and mood affect medication self-efficacy beliefs in persons with HIV(Simoni et al.,
2006; Simoni et al., 2002; Weaver et al., 2005). Perceived supportive relationships and a
positive mood increased self-efficacy beliefs(Power et al., 2003; van Servellen and Lombardi,
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2005); while decreases in self-efficacy beliefs have been noted due to the moderating effects
of the presence of depressive symptoms (Ferguson et al., 2002; Simoni et al., 2006).

The mechanism to influence medication self-efficacy remains unclear; yet, studies have found
that greater perceived social support may augment a person’s optimism and coping strategies,
and that enhanced optimism and coping predicted medication adherence (Godin et al., 2005;
Weaver et al., 2005). Moreover, increased perceived social support may improve a person’s
self-esteem, diminish one’s hopelessness, and reduce cognitive impairment or forgetfulness
resulting from depression (Simoni et al., 2006).

Investigators have demonstrated that non-clinical levels of depression can be buffered by
perceived social support (Jia et al., 2004; Schrimshaw, 2003; Simoni et al., 2006). In a sample
of 332 women infected with HIV, Gielen and colleagues (2001) found that those with a larger
social support network had better mental health and quality of life. Depressive symptoms
mediated the relationship between quality of life and social support in men with HIV (Jia et
al., 2004). HIV infected women who lacked a social support source experienced a high, yet
non-clinical level of depressive symptoms (Schrimshaw, 2003). Simoni and colleagues
(2006) have evaluated a 3-month social support intervention with 136 persons with HIV. Their
conceptual model was derived from their pilot study (n=50) examining mediation effects of
affective factors and self-efficacy beliefs between perceived social support and HAART
regimen adherence (Simoni et al., 2002). They found that less social support predicted an
increased non-clinical level of depression, and higher depression predicted lower medication
self-efficacy beliefs.

Testing mediation models is important in experimental and non-experimental studies as these
models provide researchers with significant insight into a definitive and plausible causal
mechanism for designing effective intervention studies (Shrout and Bolger, 2002). Researchers
are showing a rising interest in the mechanism between psychological factors (e.g., depressive
symptoms and perceived social support) and specific behavior outcomes (e.g., medication
adherence) in studies of patients with HIV/AIDS (Jia et al., 2004; Simoni et al., 2006; Weaver
et al., 2005). To date, however, only a few studies have examined the mediating role of self-
efficacy on the relationship between depressive symptoms or perceived social support and
medication adherence in person with HIV (PWHIV).

The purpose of this study was to examine the impact of perceived social support, depressive
symptoms and medication-taking self-efficacy on self-reported medication adherence in
persons with HIV. A proposed comprehensive model included three mediation hypotheses in
order to examine the mediating roles of medication-taking self-efficacy and depressive
symptoms. The hypotheses were: 1) medication-taking self-efficacy will mediate the negative
relationship between depressive symptoms and self-reported medication adherence, 2)
medication-taking self-efficacy will mediate the positive relationship between perceived social
support and self-reported medication adherence, and 3) depressive symptoms will mediate the
positive relationship between perceived social support and medication-taking self-efficacy in
PWHIV (see Figure 1).

2. Methods
This study used baseline data collected from participants enrolled in the clinical trial
“Adherence to Protease Inhibitors” (NIH R01 NR04749). Social cognitive and self-efficacy
theories provided the framework for the larger study which was designed to test the
effectiveness of a telephone-delivered medication adherence intervention for PWHIV over
time. The study was approved by the University of Pittsburgh Institutional Review Board.
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2.1. Sample
Two-hundred fifteen participants were recruited from HIV/AIDS primary care clinics located
in a predominantly urban setting and through self-referral. The inclusion criteria for the study
were (1) 18 years of age or older, (2) the ability to read and understand English, (3) being
without HIV dementia as determined by the HIV dementia scale (Power et al., 1995), and (4)
having access to a telephone.

2.2. Procedure
All enrolled participants provided informed written consent. Although participants completed
study measures at baseline, at 12 weeks (post intervention), and at four other time points for
the larger study, only baseline data were used for the current study. The Beck Depression
Inventory-II (Beck and Steer, 1987), the Interpersonal Support Evaluation List (Cohen et al.,
1985), the HIV Medication-Taking Self-Efficacy Scale (Cha et al., 2004), and one item from
the modified Morisky Self-report Medication-Taking Scale (Morisky et al., 1986) were used
to assess the variables in this study.

2.3. Instruments
Depressive symptoms were assessed using the Beck Depression Inventory-II (BDI-II), a 21-
item instrument used to screen for major depression for clinical purposes (Beck and Steer,
1987). Items reflect cognitive, affective, and somatic symptoms of depression according to
four levels of severity (Johnson et al., 2006). The item responses range from 0 to 3 and the
possible range of scores on the BDI-II is 0 to 63. Scores less than 13 indicate minimal to no
depressive symptoms; scores greater than 29 indicate severe level of depressive symptoms.
Scores ranging from 14 to19 and 20 to 28 indicate mild and moderate levels of depressive
symptoms, respectively. The Cronbach’s alpha for the BDI-II was .92 in a study using 500
psychiatric outpatients (Kalichman et al., 1995). In this study, the Cronbach’s alpha for the
BDI-II was .91, and the Cronbach’s alphas for the cognitive, affective, and somatic subscales
were .85, .74, and .83, respectively.

Perceived social support was assessed with the Interpersonal Support Evaluation List
instrument (ISEL). The 40-item ISEL measures perceived availability of potential social
support (Cohen et al., 1985). The ISEL was developed originally to assess overall functional
support and four separate functions of social support: appraisal, belonging, tangible, and self-
esteem (Cohen et al., 1985). The appraisal subscale measures the availability of persons to
discuss concerns; the belonging subscale measures the perceived availability of persons with
spending time to do something; the tangible subscale measures perceived availability of
material aid and the self-esteem subscale measures the perceived positive feelings people have
about themselves compared to others. Twenty items regarding social relationships are
positively worded, while the remaining items are stated in a negative manner. The item
responses range from 0 to 3. Reverse coding is applied to items that are negatively stated and
items are totaled to yield summary scores. Higher scores indicate greater perceived social
support. Cronbach’s alphas for the total scale range from .88 to .90 in the general population
(Cohen et al., 1985). In the present study, the Cronbach’s alphas for appraisal, belonging,
tangible, and self-esteem subscales were .89, .89, .90, and .82, respectively. The Cronbach
alpha’s for the total ISEL was .96.

Medication-taking self-efficacy was assessed with the self-efficacy beliefs subscale of the HIV
Medication-Taking Self-Efficacy Scale (HIV SES). This instrument was developed by Erlen
and colleagues for the larger study to measure one’s self-efficacy beliefs regarding the taking
of antiretroviral therapy. Participants are asked to rate their level of confidence using a 10-
point Likert scale (not confident [1] to totally confident [10]). The 17 items of the self-efficacy
beliefs subscale provide an assessment of the degree of confidence that individuals have under
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particular conditions regarding their ability to adhere to the medication regimen. The
Cronbach’s alpha of the self-efficacy beliefs subscale was .96 (Cha et al., 2004).

Medication adherence was assessed with one item from the modified Morisky Self-report
Medication Taking Scale. The item uses a dichotomous response (yes=0, no=1). In regard to
their adherence participants are asked to identify whether they missed any doses of their HIV
medication over the past two weeks.

2.4. Data Analysis Procedure
Prior to data analysis, the dataset was examined for data accuracy, the amount and pattern of
missing responses, and outliers with SPSS for Windows version 12.0 (SPSS, Inc, Chicago, IL).
The original dataset consisted of 217 subjects; however, two subjects were omitted for the final
data analysis because they had more than 20% missing data on more than one instrument.
Because of extremely low scores on the HIV SES, one subject was identified as a univariate
outlier. However, this subject was included in the final data analysis, as the subject did not
alter the results. As a preliminary step, descriptive statistics and Pearson product moment
correlations were computed.

Structural equation modeling requires an adequate sample size based on model complexity.
The ideal ratio of number of subjects to number of free parameters is 20:1; but a realistic target
ratio is a10:1 (Kline, 1998). Accordingly, the retained 215 subjects was sufficient sample size
to test our comprehensive model with 21 free parameters using structural equation modeling.

The analysis for mediation was performed through the bootstrap method using EQS 6.1 for
Windows (Bentler and Wu, 2002) and SPSS for windows version 12.0. Recent studies have
found that the bootstrap method is a more accurate and powerful method to examine mediation
in terms of measuring an indirect effect than the Sobel test when data are skewed and the sample
size is less than 400 (Preacher and Hayes, 2004; Shrout and Bolger, 2002) as the Sobel test
uses Z-scores that assume normal distribution of the data. Given this, robust methods and the
bootstrap method were used for estimation because the data in the current study were not
normally distributed, and the sample size was below 400.

The direct effect was assessed using a regression coefficient and Z-test. One thousand bootstrap
replications were performed to create a bootstrap sample for estimating the indirect effect of
mediation analyses. The indirect effect was assessed with a 95% confidence interval (CI) of
the indirect effect in the empirical sampling distribution. When a 95% confidence interval
includes 0, then the indirect effect will not be significant.

The individual hypotheses (Hypothesis 1, 2, and 3) were examined prior to examining model
fits of the comprehensive model (see Figure 1). The three hypotheses were combined into one
model to find a parsimonious model to explain the mediation roles of medication adherence
self-efficacy and depressive symptoms on self-reported medication taking adherence in
persons with HIV. The results of the Wald test (for dropping parameters) and Lagrange
Multiplier test (LM test; for adding parameters) enabled the researchers to find a parsimonious
model. The Satorra-Bentler Scaled χ2 test statistics (S-B χ2), comparative fit index (CFI), and
the Standardized Root Mean Squared Residual (SRMR) were used to assess the fit of a
comprehensive model including three mediation models. The CFI indicates the proportion in
the improvement of the overall fit of the researcher’s model relative to a null model that has
no relationships among observed variables (Kline, 1998). A CFI of .95 or greater indicates a
good fit and is less affected by sample size. The SRMR refers to the standardized difference
between the observed covariance and predicted covariance. An SRMR of .08 or lower indicates
a good fit (Hu and Bentler, 1999;Kline, 1998).
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3. Findings
The sample of 215 was predominantly male (n=145; 67.4%) and white (n=134, 62.3%). The
mean age was 40.66 years (SD=5.58; range=19–61). Nearly half of the participants (n=102,
47.4%) lived alone. Only 65 (30.2%) participants were currently employed. Eleven participants
(5.1%) had no form of health care insurance. More than half of the participants reported that
they experienced some financial difficulty meeting their basic needs. Approximately 39%
(n=83) of the participants reported that they were taking anti-depressant medication. When
asked about HIV medication-taking, more than one-third of the participants experienced
problems taking their medication; however, only 65 participants used various aids to remind
them to take their medication (see Table 1).

Based on the BDI-II, 61 % (n=132) of the participants had minimal to no depressive symptoms.
One-third of the participants experienced mild (n=37, 17.2%) or moderate (n=34, 15.8%)
depressive symptoms, while less than 10 percent of participants (n=12, 5.6%) had severe
depressive symptoms. On average, participants perceived that they had good social support
(M=81.00; SD=22.22). Participants reported high medication-taking self-efficacy (M=138.80;
SD=28.03) and moderate self-reported medication adherence (M=0.64; SD=0.48). Persons
who perceived higher social support had fewer depressive symptoms. Perceived social support
showed a significant positive relationship with medication-taking self-efficacy, but no
significant relationship with self-reported medication adherence. The participants with fewer
depressive symptoms showed a higher medication-taking self-efficacy to take antiretroviral
therapy and greater self-reported medication adherence. Higher medication-taking self-
efficacy was significantly associated with higher self-reported medication adherence in this
study (see Table 2).

Test of Mediation Hypotheses
Hypothesis 1: Medication-taking self-efficacy will mediate the negative
relationship between depressive symptoms and self-reported medication
adherence—The relationship between depressive symptoms and self-reported medication
adherence was examined (see Figure 1). Participants with greater depressive symptoms showed
a lower self-reported medication adherence (d; β= −0.23, Z= −2.53, p=.011). In addition,
participants with greater depressive symptoms had lower medication-taking self-efficacy (b;
β= −0.40, Z= −4.83, p<.001). Participants with higher self-efficacy had higher rates of self-
reported medication adherence (e; β= 0.44, Z=7.16, p<.001). A significant negative prediction
of self-reported medication adherence by depressive symptoms remained after adjusting for
medication-taking self-efficacy (d′; β= −0.18); self-efficacy partially mediated the prediction
of self-reported medication adherence by depressive symptoms, (the 95% CI of the indirect
effect = [−.04, −.01]).

Hypothesis 2: Medication-taking self-efficacy will mediate the positive
relationship between perceived social support and self-reported medication
adherence—Perceived social support did not predict self-reported medication adherence (f;
β= 0.08, Z=1.02, p=.308). Participants perceiving higher social support had higher medication-
taking self-efficacy (c; β= 0.36, Z=5.83, p<.001). Participants with higher medication-taking
self-efficacy had higher self-reported medication adherence (e; β= 0.50, Z= 8.45, p<.001). An
indirect effect between perceived social support and self-reported medication adherence was
identified (f′; β = 0.18, the 95% CI of the indirect effect= [.01,.03]). Although there was a
significant indirect effect of perceived social support on self-reported mediation adherence,
there was no significant direct effect. Therefore, medication self-efficacy did not act as a
mediator between perceived social support and self-reported medication adherence as proposed
in the hypothesis.
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Hypothesis 3: Depressive symptoms will mediate the positive relationship
between perceived social support and medication-taking self-efficacy—The
mediating role of depressive symptoms between perceived social support and medication-
taking self-efficacy was examined. When participants perceived higher perceived social
support, they had greater medication-taking self-efficacy (c; β= .37, Z= 3.12, p=.002).
Participants who perceived higher perceived social support reported fewer depressive
symptoms (a; β= −.43, Z= −6.71, p<.001). Participants reporting fewer depressive symptoms
had higher medication-taking self-efficacy (b; β= −.31, Z= −3.48, p<.001). A significant
positive prediction of medication-taking self-efficacy by perceived social support remained
after adjusting for depressive symptoms; however, there was a significant reduction in the
prediction of medication-taking self-efficacy by perceived social support (c′; β = 0.13, the 95%
CI of the indirect effect=[0.41,1.87]). Therefore, depressive symptoms partially mediated the
prediction of self-efficacy by perceived social support.

Test of a comprehensive model with three hypotheses
The model fitting of a comprehensive model with the three hypotheses was tested. The initial
conceptual model of this study shown in Figure 1 is a baseline diagram of the comprehensive
model. As hypothesis 2, however, shows perceived social support did not significantly predict
self-reported medication adherence (path “f” in Figure 1). Thus, a model which removed path
“f” from the initial conceptual model was selected as a baseline model for this study (Model
1). Model 1 did not show good fit in the sample (see Table 3, Model 1). Based on the Wald
test results, the second model (Model 2) that deleted a path between depressive symptoms and
self-reported medication adherence [“d” in Figure 1] was tested. This model also did not meet
the criteria for a “good” model. The LM test suggested adding an error covariance between
affective and somatic elements under the construct of depressive symptoms on the Model 2.
This model (Model 3) showed a good model fit (S-Bχ2 (24, N=215) = 69.06, p<.001; CFI=0.95;
SRMR=0.057; see Table 3). Therefore, Model 3 was chosen as the parsimonious model to
explain the mediation effects of depressive symptoms and medication-taking self-efficacy on
self-reported medication adherence in PWHIV.

Medication-taking self-efficacy completely mediated the prediction of self-reported
medication adherence by perceived social support and depressive symptoms. Depressive
symptoms partially mediated the prediction of medication-taking self-efficacy by perceived
social support. The cognitive element of depressive symptoms was the most significant factor
to predict the medication taking self-efficacy beliefs in this study, although the affective and
somatic elements also explained depressive symptoms (see Figure 2). Belonging was the
strongest function explaining the person’s perceived social support. The total explained
variance of self-reported medication adherence in persons with HIV was 21.4%.

4. Discussion
Depressive symptoms and perceived social support have been shown to be significant
predictors of medication-taking self-efficacy and/or medication adherence in persons with HIV
(Kalichman et al., 2003; Mizuno et al., 2003; Simoni et al., 2006). Growing interest exists
regarding ways to include these variables in interventions aimed at improving medication
adherence in PWHIV; however, only a few studies have identified a causal mechanism among
selected psychosocial variables (Simoni et al., 2006; Simoni et al., 2002; Weaver et al.,
2005). Furthermore, most of the existing studies examining the mediation effect of medication-
taking self-efficacy in HAART regimen adherence tested a relatively simple model that
included only one.

The findings of the current study may provide more insight into the development of the effective
interventions because of the increased understanding of the diverse psychological factors
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affecting the health behavior outcome. Our model supported Simoni’s preliminary model
which highlighted the role of social support in interventions to improve HAART regimen
adherence (Simoni et al., 2006). Because of the social stigma, persons with HIV are likely to
depression, anxiety and stress (Simoni et al., 2006). Adequate social support may help PWHIV
overcome these psychological symptoms, and subsequently obtain optimal medication
adherence rate.

Hypotheses 1 and 2 focusing on Bandura’s self-efficacy theory were confirmed (Bandura,
1986; Bandura, 2001). Self-efficacy beliefs are important factors when executing a health
behavior such as medication adherence. In this study, these beliefs were affected by perceived
social support and depressive symptoms as self-efficacy theory suggests. The identified role
of self-efficacy beliefs to execute medication adherence, however, was two fold in this study;
self-efficacy beliefs acted as a mediator in hypothesis 1, but not in hypothesis 2. Perceived
social support indirectly affected medication adherence through self-efficacy in hypothesis 2.

Hypothesis 3, examining the mediating role of depressive symptoms between perceived social
support and medication-taking self-efficacy was partially supported. That is, depressive
symptoms can be reduced when there are efforts to enhance perceived social support. The
belonging function of perceived social support was the strongest predictor; however, the other
functions of perceived social support were also significant predictors of perceived social
support. A possible intervention is the identification and development of supportive social
networks and resources which are easily accessible and available. Supportive social networks
which make persons available, who can spend time with participants, discuss their concerns
regarding stigma, and engage them in some social activity, may be a good strategy for
improving medication adherence in the HIV population. Therefore, understanding clients’
interest and concerns is necessary in order for health care providers to develop interventions
that will provide persons with HIV with information about available social support networks
and resource in the community. Additionally, the intervention will need to provide information
regarding how to access social support networks.

In this study, the strongest predictor of depressive symptoms was the cognitive element. The
finding provides a possible rationale for the use of a social support intervention. When a person
perceives a supportive social network, cognitive depressive symptoms in an outpatient clinic
participant may be decreased (Simoni et al., 2006). According to Schrimshaw (2003),
unsupportive social support predicted a high level of non-clinical depressive symptoms,
especially for women with HIV infection. Jia and colleagues (2004) found that depressive
symptoms were a mediating variable between social support and the perceived quality of life
among men with HIV. A correlation between the affective and somatic elements of the BDI
was expected as persons frequently experience affective depressive symptoms when they are
sick. Strategies to manage negative physiologic reactions and side effects also need to be
included in an intervention of HAART regimen adherence.

Despite the important findings from this study, there are limitations suggesting implications
for future research. First, the current study only examined the relationship between depressive
symptoms and perceived social support in an outpatient clinic population of HIV patients.
Although the BDI-II is an appropriate instrument to measure severity of depression in
psychiatric patients and to screen potential depression in the general population (Beck et al.,
1996), there is insufficient evidence to diagnose clinical depression in a community sample
using a reported score. Thus, the following questions remain to be tested in future studies: 1)
what is the relationship between depressive symptoms and the presence of a clinical diagnosis
of depression, and 2) do different degrees of depressive symptoms support these study findings.
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Second, the use of only baseline data in the analysis is a limitation. Although the findings of
this study provide researchers with evidence to develop effective interventions for improving
HIV-medication adherence through enhancing medication adherence self-efficacy, this study
did not examine the intervention effect of self-efficacy beliefs. Future research is needed to
examine the intervening effect for enhancing medication self-efficacy beliefs to identify
effective strategies for enhancing the self-efficacy beliefs. Replicating this study using the same
comprehensive model is needed using longitudinal data.

Third, other variables that might influence mediators or medication adherence need to be
examined. Theoretically, physiologic factors can influence self-efficacy and health behavior
(Bandura, 2001). In addition, a relationship between somatic variables and depressive
symptoms may create a different model. For instance, participants may experience greater
depressive symptoms when their physical health is poor. In that case, greater perceived social
support may not reduce depressive symptoms and enhance self-efficacy beliefs. Although no
previous studies suggested the need to adjust the effect of prescribed medication for
psychological disorders, the use of the medications (e.g., drugs to treat depression), may be a
moderating variable in the proposed model. A future study needs to examine mediating and
moderating roles of depression simultaneously with how the severity of depressive symptoms
(e.g, taking medication vs. no medication) affects the proposed model. As Weaver (2005) has
suggested, the possible moderating effects of gender, ethnicity and risk factors for HIV also
need to be examined in the same model.

Fourth, the reliability of a self-reported instrument to assess medication adherence is a
limitation of this study. No gold standard exists to measure medication adherence in PWHIV;
studies of HIV-medication adherence frequently use a self-report instrument (Fletcher et al.,
2005; Yasuda et al., 2004). Using one self-report item to measure medication adherence may
provide insufficient evidence when measuring this concept. The modified Morisky Self-report
Medication Taking Scale includes only two items measuring actual behavior of taking
medication in relation to a specific time: yesterday and the past two weeks. The tool has 7
additional items measuring general medication adherence habits and behavioral skills without
a specific time frame. Thus, initially the two items with a specific time frame were chosen to
measure the actual behavior of medication adherence and to create a latent variable. However,
the correlation coefficient between the two items of actual behavior (r=.21) was relatively small
and did not satisfy the condition for using structural equation modeling as moderate correlations
are necessary among observed variables under the same construct (Kline, 1998). Furthermore,
the item measuring yesterday’s medication adherence showed low variability; most
participants (n=198, 92.1%) reported they took their medication yesterday. Thus, the
researchers used the one item that asked about medication taking over the past two weeks to
measure self-report medication adherence in the current study. Future studies need to test the
proposed model with other adherence measures such as pill counts, pharmacy records, or
electronic event monitoring.

Lastly, while we did have data on whether participants were taking medications for depression,
we did not examine whether any of the participants had a history of or were currently diagnosed
with psychiatric problems. Having this diagnostic information may have been helpful in regard
to the scores reported on the BDI-II particularly for those who reported the use of medications
for depression. Assessing both history of and current psychiatric health problems and whether
subjects were prescribed medications need to be included in future studies in order to determine
how they influence current depressive symptoms.
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5. Conclusions
Testing for a mediation effect can provide researchers with an understanding of the intervening
mechanism. Such research findings can enhance the body of knowledge beyond the
examination of direct effects. Further, the accumulated knowledge can be used by researchers
to enhance the development of intervention programs.

The findings of this study provide researchers with increased understanding of the mediating
role of medication-taking self-efficacy beliefs between selected psychological variables and
self-reported medication adherence in PWHIV. Furthermore, this study demonstrated the
mediating role of depressive symptoms between perceived social support and medication-
taking self-efficacy. These findings may be useful when designing treatment adherence
interventions strategies for future research.
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Figure 1. The conceptual model of this study
*parentheses indicate the changes of the relationship between independent and dependent
variables after adjusting for a mediator
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Figure 2. Final model of this study
* p<.01; **p<.001
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Table 1
Sample characteristics (n=215)

Characteristics n (%)

Age (years)
 Mean 40.7
 SD 5.6
 Median 40.0
 Range 19– 61

Present living status
 Live alone 102 (47.4)
 Living with other adults 111 (52.1)
 Living with child(ren) 47 (22.1)

Current employment
 Employed 65 (30.2)
 Not employed 15 (7.0)
 Disabled 120 (55.8)
 Other 15 (7.0)

Current Health insurance
 Medicare 74 (34.4)
 Medicaid 45 (20.9)
 SSI 49 (22.8)
 VA 18 (8.4)
 No insurance 11 (5.1)

Perceived financial status to meet basic need
 Meets basic need 92 (42.8)
 Does not meet basic needs 123 (57.2)

Taking depression medication
 Yes 83 (38.6)
 No 132 (61.4)

Having problems taking HIV medication
 Yes 78 (36.3)
 No 137 (63.7)

Using any aids to remember to take medication
 Yes 65 (30.2)
 No 150 (69.8)
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Table 2
Descriptive statistics and correlations among the variables in the study

Variables 1. Social support 2. Depressive symptoms 3. Mediation-
taking Self-efficacy

beliefs

4. Self-report
medication
adherence

1 - −0.48* 0.37* 0.09
2 - −0.42* −0.23*
3 - 0.44*

Mean 81.00 12.90 138.80 0.64
SD 22.22 9.59 28.03 0.48

Possible range 0 – 120 0 – 63 17 – 170 0 –1
Observed range 11–118 0 – 47.25 52 – 170 0 –1

SD: Standard deviation

*
p< .001
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