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Abstract
Background: Treatment success among HIV+ persons under an antiretroviral regimen strongly rely on individual factors.
Objective: To test the variables of a psychological model and the influence of alcohol and drugs use in the prediction of
medication-adherence behaviors.
Methods: We conducted a cross-sectional study of 124 HIV+ persons recruited in an outpatient clinic in the state of Lara,
Venezuela, who completed a self-administered questionnaire measuring psychological variables and medication-adherence
behaviors, as well as an index of alcohol and drugs use. Moment-product correlation and structural equation modeling were
applied for data analyses.
Results: Current behavioral competencies showed a direct effect on medication-adherence behaviors, mediating the indirect effect of low alcohol and drugs use. The structural equation modeling demonstrated a good fit to the sample data: χ2/
gl = 1.42, GFI = 0.99, AGFI = 0.94, NFI = 0.98, CFI = 0.99, FD = 0.02 [FDMI = 1.13], PNCP = 0.01 [PNCPMI = 1.08],
RMSEA = 0.05, RMSSR = 0.04.
Conclusion: Behavioral competencies and low alcohol and drugs use were significant predictors of medication-adherence
behaviors. Further research direction, including national wide of HIV+ persons from Venezuela and the development of
interdisciplinary interventions that promote and sustain medication-adherence behaviors are discussed.
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Background

characteristics on medication-adherence behaviors [11, 12].

The success of the antiretroviral therapy (ART) among HIV+
persons strongly rely on individual factors, including the patient’s
personality characteristics [1, 2], a good motivation and a set of
knowledge, skills and abilities related to both the disease and
treatment [3], the concurrence of adaptative emotional states
[4], and a low alcohol and drugs use [5, 6]. Despite convergent
body of evidence has confirmed the role of individual factors
on medication-adherence behaviors in Latin America countries
and the Caribbean region, such as Argentina [7], Chile [8], Peru
[9] and the Dominican Republic [10], little progress has been
made in countries like Venezuela. In fact, only two studies using
HIV+ samples have been found, in both cases putting emphasis
in the influence of socio-demographic and clinical patient’s

Considering those antecedents and the need to investigate
the influence of individual factors on medication-adherence
behaviors in Venezuelan HIV+ persons, this study was justified
in a psychological model for the research of adherence behaviors
(PMAB) in persons living with chronic diseases, including HIV
infection [13]. As show in Figure 1, the model emphasizes the
interaction of psychological and biological variables along four
phases. The first involves psychological process variables related
to personality, motives and behavioral competencies; the second
involves the HIV diagnosis and other co-morbidities; the third
involves two types of behaviors: medication-adherence behaviors
and disease-related behaviors - e.g., impulsivity, anger, depression,
social isolation, etc.; the fourth involves biological measures and
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Figure 1. Psychological model for the research of medication-adherence behaviors (PVAB).
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health results. Studies recently carried out with different samples
in Mexico demonstrate the conceptual and empirical support of
the PMAB [14-16].
Base on the psychological model for adherence behaviors and
an index of substances use, the main purpose of this study
was to identify the variables predicting medication-adherence
behaviors among HIV+ patients from Venezuela. In this study
we hypothesized that: a) past behavioral competencies would play
a major role on current behavioral competencies; b) motives and
current behavioral competencies would directly and significantly
predict medication-adherence behaviors; c) alcohol and/or
drugs use would indirectly and significantly predict medicationadherence behaviors, mediated by the influence of both, current
behavioral competencies and motives.

Methods
Participants and Procedure
Participants in this cross-sectional study were recruited from
an outpatient clinic, located in the state of Lara, Venezuela.
Participants were randomly selected from those who were present
at the clinic between January and February 2015; around 20% of
HIV+ patients under an ART regimen were included in the study.
Inclusion criteria were as follow: 1) To have at least 18 years of
age; 2) Being under an ART regimen; 3) Having no psychological
problems or cognitive deficit limiting the understanding of
instructions and/or questions. Participants were exposed to the
objective of the study and those who accepted to cooperate
voluntarily were asked to read and sign an informed consent
form. Once the informed consent form and the questionnaire
were completed, both were putted in sealed envelope. The study
was approved by the Research Program of Psychology of the
Cent Occidental University “Lisandro Alvarado” and by the
National Program on AIDS (PRONASIDA), both in the state of
Lara, Venezuela.

Disease-related
behaviors

not in relation to any disease before the HIV diagnosis: if you
get sick (e.g., flu or stomach), did you take your medications as
prescribed by your physician? Responses to each question were
assigned a score from 1 (never) to 4 (always). Current behavioral
competencies included questions regarding ART medication and
treatment care: can you tell us how often follow the instructions
of your physician about your health care? Responses to each
question were assigned a score from 1 (never) to 4 (always). Motives
to behave included questions regarding the reasons underlying the
medication consumption: I take my medication because that keep
me healthy as long as possible. Response to each question were
assigned a score from 1 (Is not a strong motive) to 4 (Is a strong
motive).
Medication-adherence behaviors were measured using a simple
question about the frequency with which HIV+ persons take
their medication: In the last month, how frequency did you take
your medication as prescribed? Responses to this question were
assigned a score from 1 (I never take my medication) to 5 (I take
my medication all days of the month). Also, we added an index
that contains two questions related with alcohol and drugs use in
the course of the last month.
Statistical analyses
Associations between variables were calculated by the productmoment Pearson (r) correlation. With the structural equation
modeling we tested the direct/indirect effects of behavioral
competencies, motives and alcohol and/or drugs use on
medication-adherence behaviors; several indexes for interpreting
data adjustment were considered according to recommendations
[19, 20]:
1.
2.

Study measures
Participants answered to a self-administered instrument, originally
designed and validated in Mexico [17], which was recently adapted
and validated in Venezuela, in which a three-factor structure was
created, explaining 52.3% of the total variance [18]. Past behavioral
competencies included questions regarding what the patient did or

3.

Basic indexes included the chi-squared test (χ2), the quotient
of the chi-squared test divided into the degrees of freedom
(χ2/df), and the discrepancy function (DF).
Two noncentrality populations indexes included the no
centrality-based population parameter (NCPP) and the Root
Mean Square Error of Approximation (RMSEA) of SteigerLind.
Four comparative indexes included goodness-of-fit index
(GFI) of Jöreskog and Sörbom, the GFI adjusted for degrees
of freedom (AGFI), the normed fit index (NFI), and the
comparative fit index (CFI). Good fit values for the indexes
were as follow: p of χ2 > 0.05; χ2/gl < 2; DF and NCPP ≤
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¼ of the respective value to the independent model; GFI ≥
0.95; AGFI, NFI and CFI ≥ 0.90; RMSEA < 0.05.

Results
As can be seen in Table 1, the average age of the participants
was 39.7 (SD =11.0). Is important to notice that most of them
were men (n = 91; 73.4%), single (n = 97; 78.2%), with middle
education or even professionals (n = 112; 90.3%) and with a stable
work position (n = 86; 69.4%). The participants were living with
HIV an average of 77.1 months (SD = 71.6), that is to say from
the moment of the seropositivity diagnosis to the current study.
From the total of HIV+ participants in this study, the average
response (range from 1 to 5) for the medication-adherence
behaviors was 4.9, which represents an optimal adherence
percentage of ≥ 95%. Likewise, an elevated average response was
found in the past behavioral competencies (17.1 in a range from
4 to 20), current behavioral competencies (22.1 in a range from
5 to 25) and motives to behave (14.6 in a range from 4 to 16).
Meanwhile, the average of alcohol and drugs use obtained was
1.34 and 1.55, respectively (both with a range from 1 to 5). As a
consequence, we can say in general terms that we worked with
a sample highly adherent and with good levels in competencies
performance and motivation to behave, just as a low alcohol and
drugs uses.
In the Table 2, it summarized the results of the bivariate analysis
(Pearson’s Moment-Product correlations). In the matrix of
correlation it can be appreciated that the behavioral competencies
factor correlated positively with the frequency of the medicationadherence behaviors, but negatively with the use of alcohol
and drugs; at the same time, both of them correlated positively.
Therefore, the current behavioral competencies were related
with best medication-adherence behaviors, as well as with a low
alcohol and drugs use.

With the structural equation modeling, there was made a first
analysis contrasting the hypothetical model by ML to evaluate the
explained variance and the adjusting of model to the data. By
contrasting the hypothetical model, the direct effect of the past
behavioral competencies (β = 0.04, p = 0.63) and motives (β =
0.05, p = 0.59) related to the current behavioral competencies was
not significant. At the same time the direct effect of motives (β
= 0.04, p = 0.65), alcohol use (β = -0.06, p = 0.61) and drugs use
(β = 0.20, p = 0.08) on medication-adherence behaviors was not
significant either; therefore, it was evaluated the alternative model,
setting to zero accordingly with parameters. The alternative model
was fixed on the basis of the correlations and the modification
index suggested by the program. As show in Figure 2, the use of
alcohol (β = -0.34, p < 0.01) and drugs (β = -0.37, p < 0.01) had
a direct effect on current behavioral competencies. Also, current
behavioral competencies influenced directly on medicationadherence behaviors (β = 0.19, p = 0.04). The alcohol use
correlated significantly with a positive sign with the drugs use. The
good fit adjustment was maintained by the chi-squared test from
the estimate of the discrepancy function by ML (χ2 [2, N = 124]
= 2.85, p = 0.24). The indexes of goodness from the adjustment
were good: χ2/gl = 1.42, GFI = 0.99, AGFI = 0.94, NFI = 0.98,
CFI = 0.99, FD = 0.02 [FDMI = 1.13], PNCP = 0.01 [PNCPMI
= 1.08], RMSEA = 0.05, RMSSR = 0.04. The model explained
41% of the variance of current behavioral competencies that, was
predicted for low alcohol and drugs use; also, the model explained
the 3% of the variance of the medication-adherence behaviors,
which were predicted by an improved current competencies
performance.

Discussion
In this cross-sectional study 124 HIV+ persons from the state
of Lara, Venezuela were assessed. It was found a practice of the
medication-adherence behaviors to ART in high percentage of
≥ 95% for the sample, highlighting a good performance of the

Table 1. Socio-demographic characteristics of participants (n = 124).
Variables
Age
Gender
Male
Female
Marital status
Single
Married
Divorced
Widowed
Education
None
Primary
Secondary
Professional
Employment
Employed
Unemployed
Home
Student
Other

M
39.7

SD
11

Range
18-64

N

%

91
33

73.4
26.6

97
23
2
2

78.2
18.5
1.6
1.6

5
7
48
64

4.1
5.6
38.7
51.6

86
19
11
6
2

69.4
15.3
8.9
4.8
1.6
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Table 2. Descriptive statistics and correlations between variables (n = 124).
M
1. Adherence behaviors 4.9
2. Past competencies
17.1
3. Current competencies 22.1
4. Motives
14.6
5. Alcohol use
1.3
6. Drugs use
1.5

SD
0.2
3.5
3.3
1.9
0.9
1.1
*

Min-Max
1-5
4-20
5-25
5-16
1-5
1-5

1

2

3

4

5

0.05
0.19**
0.05
-0.08
0.01

0.05
0.07 0.05
-0.05 -0.58** 0.03
0.03 -0.59** -0.05 0.65**

p < 0.05; ** p < 0.01.

Figure 2. Standardized parameter estimates of the final model: χ2/gl = 1.42, GFI = 0.99, AGFI = 0.94, NFI = 0.98, CFI =
0.99, FD = 0.02 [FDMI = 1.13], PNCP = 0.01 [PNCPMI = 1.08], RMSEA = 0.05, RMSSR = 0.04.
Motives to
behave

Past
competencies

0.19

Current
competencies
-0.37

-0.34

Alcohol
use

current behavioral competencies, as well as a low alcohol and
drugs use. The behavioral competencies is a key factor in the
PMAB and includes the knowledge, abilities and skills that are
expected HIV+ persons implement to deal with the disease and
the requirements derived from the different ART regimens. For the
purpose of this study, we took into account questions regarding
the follow up of the instructions provided by the health team,
the adjustment to potentially negative situation - those generating
a transitory or permanent state of stress or depression, mainly,
as well as those implicated in the maintenance of interpersonal
relationships with family and other significant persons of their
close social environment.
Based on this type of questions, we found that participants
evidenced a good level of behavioral competencies and,
therefore, these ones facilitated in a direct way the practice of
medication-adherence behaviors. This result is coincident with
the reported in the PMAB for HIV+ persons 100% adherents
in Mexico [21, 22]. Furthermore, it is necessary to notice the
important role played by the low use of substances like alcohol
and drugs, which were related in a direct way with the behavioral
competencies performance, this ones mediating their influence
on medication-adherence behaviors. In an opposite direction to
the reported on studies recently conducted around the world [2325], for this sample it is evidenced a low use of both substances,
whose average were 1.34 for the use of alcohol and 1.55 for the
use of drugs.
On the other hand, particularly interesting on this study was the
observed relation between the behavioral competencies factor
and the substance use. This last has showed that it can affect

0.65

Medicationadherence
behaviors

Drugs
use

in a direct way the competencies performance, the abilities or
the self-efficiency to practice medication-adherence behaviors,
with potentially negative effects on health indicators, e.g., the
lymphocytes CD4+ counts, and the levels of viral load [26-28].
Because substances use were measured with an index that puts
emphasis on his use in the lapse of the last 30 days, these behaviors
must be understood as a variable of contextual nature, interacting
with other of accumulative nature and continually modifiable, e.g.,
behavioral competencies and motives. Thus, from a psychological
perspective it is necessary to consider in the analysis the factors
of the psychological history - e.g., personality, motives and past
behavioral competencies - and those of the present context, to
predict and understand why HIV+ persons consistently and
efficiently practicing or not medication-adherence behaviors [2931].
Finally, in this study it is necessary to recognize several limitations.
At first, we carried out a cross-sectional study including a sample
of 124 HIV+ persons from a state of Venezuela, and we can’t
generalize the results to other states of the country, where
eventually deprive different healthcare conditions, the availability
of resources and the access to different treatment regimens.
Second, it is possible that an over-report of the medicationadherence behaviors and a low substance use exist, which in
future studies will requires corroboration using other methods,
such as the pill counts and pharmaceutical records. Third, the
study was conducted in a specialized attention clinic for persons
with HIV/AIDS, which is facing economic problems, which it
made it impossible to gather detailed and updated information
of the main biomarkers, the lymphocytes CD4+ counts and the
levels of viral load.
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Once this limitations are been pointed out, understanding that
this is the first study that takes place in that country based on
a psychological model, we considered it that the findings here
reported open an interesting window of opportunities to delve
a line of investigation in the different clinics that take care of
the HIV+ persons of Venezuela, with the main objective to
contribute with the health authorities of the country in the
design, instrumentation and evaluation of behavioral intervention
programs related to ART adherence. It is about to seek a
better use of the human, material and technological resources
that are available in a developing country, according to the
recommendations expose for other authors [32, 33].
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