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Abstract

We present the development and validation of a theory-derived scale measuring patients’ behavioral intention to
adhere to HIV care. Adherence to HIV care includes attendance at appointments and adherence to highly active
antiretroviral therapy (HAART) regimens. These two components have been independently associated with
long-term HIV outcomes. Items were chosen to reflect behavioral intention as defined by the Health Action
Process Approach to health-seeking behavior. Items reflecting self-reported HIV knowledge were also included
after expert panel review. The study took place from October 2009 to April 2010 at two HIV clinics in Houston,
Texas. Participants were 287 adults with HIV/AIDS (10.1% female, mean age 50.8); 56.5% were African-
American and 17% were Hispanic. Of the total, 87.1% were on HAART at enrollment. Factor analysis of survey
items resulted in the retention of two domains, knowledge and intention, based on scree plot analysis of
eigenvalues. Questions with factor loadings > 0.4 were retained, yielding 4 knowledge questions and 10 in-
tention questions. The survey had good internal consistency for knowledge (Cronbach’s a = 0.83) and for in-
tention (Cronbach’s a = 0.81). In multivariate analysis, intention was associated with HIV viral suppression,
defined as HIV-1 viral load < 400 RNA copies/mL, (odds ratio [OR] = 1.75, 95% .confidence interval [CI] = 1.00–
3.07). Knowledge was also associated with HIV suppression (OR = 1.55, 95%, CI = 1.09–2.12). The resulting study
describes the development and preliminary validation of an HIV treatment-seeking intention measure. Addi-
tional studies are needed to validate this instrument in other populations.

Introduction

Advances in medication therapy for human immuno-
deficiency virus (HIV) have resulted in significant im-

provements in HIV control. The introduction of highly active
antiretroviral therapy (HAART) in 1996 marked a transfor-
mation in patient outcomes.1 Patient adherence to HIV care is
essential for realization of the full benefits of HAART.2,3 Ad-
herence to HIV care is a concept that includes attendance at
appointments and adherence to HAART regimens.4,5 These
two components have been shown to have independent as-
sociations with long-term healthcare outcomes. More than
10% of patients taking HAART report missing one or more
doses of medications per day, and > 33% report missing doses
over a 2- to 4-week period.2 In the past, studies evaluating
adherence to protease inhibitor therapy concluded that ad-

herence of ‡ 95% was required to achieve viral load sup-
pression.6 Newer antiretroviral regimens, including ritonavir-
boosted protease inhibitors and non-nucleoside reverse tran-
scriptase inhibitor based regimens, have been shown to be
effective with somewhat lower levels of adherence.7

Even with these more forgiving regimens, retention in care
is still critical to obtain the full benefits of HAART.8 Studies
have shown that up to 40% of HIV patients may fall short of
recommendations for retention in HIV care.3 Poor retention in
HIV care has been associated with delayed receipt of HAART,
higher viral loads, lower CD4 counts, more hospital admis-
sions, more emergency department visits, and shorter sur-
vival.1,8,9 Numerous factors can affect HIV care adherence.
Linkage and retention in care have been shown to be influ-
enced by factors such as age and race, the amount of time
since diagnosis, the use of injection drugs, and the source
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of referral to HIV care.10–12 Other factors that have been
explored for their association with HIV care adherence
include psychosocial problems, psychiatric comorbidities, the
physician–patient relationship, physician communication
style, patient knowledge about HIV, HAART regimen nature
and side effects, and disease characteristics such as the neu-
rocognitive aspects of HIV/AIDS.13–19 These studies add
considerably to our knowledge of the empirical factors that
moderate HIV-related behaviors. However, there is still a
need for more theory-driven studies that will elucidate
treatment adherence patterns among HIV patients.

Literature from the behavioral sciences offers several vali-
dated models to predict health-seeking behaviors and to
identify motivational factors that can serve as targets for in-
tervention. Behaviors as diverse as smoking cessation, diet,
exercise, cancer screening, sunscreen use, and blood donation
have been examined with such models.20–29 The best-known
models of health-seeking behaviors are the theory of planned
behavior and its predecessor, the theory of reasoned action, as
well as the health action process approach (HAPA).30,31

HAPA has previously been used to predict diet and exercise
behavior.30–32 We believe it is highly applicable to HIV
treatment-adherence behaviors.

Within the HAPA model, the concept of behavioral intention—
defined as an individual’s commitment to achieve a goal or
to perform an action—is believed to have a central influence
over that individual’s resulting behavior.30,31 During the past
30 years, a wealth of social science evidence has confirmed the
predictive value of behavioral intention.33 For example, in
studies of hypertension control, behavioral intention has
been associated with medication adherence.34 HAPA asserts
that behavioral intention consists of three subdomains: self-
efficacy, risk perception, and outcome expectancy (Fig. 1).31

Self-efficacy reflects an individual’s confidence that he or she
can accomplish a task even in the face of potential challenges.
Risk perception captures an individual’s understanding of a
health threat. Outcome expectancies are beliefs about the
likely positive and negative results of an action.

There are a growing number of studies that evaluate pa-
tients’ self-efficacy and intention to adhere to HAART.35–38

However, no validated scale of patients’ intention to adhere to
HIV care has yet been published. A number of guidelines
suggesting how HAART should be administered, including
the United States Department of Health and Human Services
guidelines and the British HIV guidelines, agree that therapy

should be started after an assessment of readiness, a concept
related to intention.39 A recent review of the literature on
readiness found no existing readiness measure that demon-
strated clinical utility as a predictor of adherence.39 Our ob-
jective was to develop an instrument that would be useful in
measuring patients’ self-assessed intention to adhere to care
and to validate the scale against measures of HIV control. The
purpose of this article is to describe the development and
validation of an HIV care adherence intention measure, called
the HIV Intention Measure (HIV-IM) (Appendix 1).

Methods

Settings

Participants were recruited from HIV clinics at the Michael
E. DeBakey VA Medical Center (VAMC) and the Thomas
Street Health Center (TSC) in Houston, Texas. Both clinics
exclusively serve adult patients with HIV. The VAMC pro-
vides care to veterans from urban, suburban, and rural areas
of Southeast Texas; *850 HIV-infected subjects are enrolled
in the HIV clinic; risk factors for HIV infection included men
who have sex with men in 31% and intravenous drug use in
7%. The TSC is a freestanding HIV/AIDS treatment facility
operated by the Harris County Hospital District that provides
comprehensive medical services to residents of Harris County
and surrounding counties who are diagnosed with HIV/
AIDS, regardless of ability to pay. The TSC is among the
largest HIV clinics in the United States, serving > 4500 pa-
tients in 2009. Of TSC patients, 29% identify as men who have
sex with men whereas 7% report using intravenous drugs.

Patients were recruited between October 2009 and April
2010 from the waiting rooms at both clinics. There were no
exclusion criteria. Patients were approached by study staff
after checking in for their appointments and while waiting to
see their physicians. Oral consent was obtained and patients
were given the survey. On average, participants spent 15–
30 min completing the survey. Surveys were filled out by 311
patients, of whom 15 were excluded from analysis because of
incomplete responses, and 9 were excluded because they had
only recently started treatment. Results from the remaining
287 questionnaires were included in factor analysis. Of these,
271 and 16 participants completed the English and Spanish
version of the survey, respectively. Patients’ charts were re-
viewed to determine the HIV viral load results measured
closest in time prior to the visit in which the survey was taken.

Development and validation of patient questionnaires

All study participants were asked to complete a 53-question
survey that included seventeen items about self-assessed HIV
knowledge and intention to remain in care. Each item had six
possible responses with a score of one to six along a Likert scale
(see Appendix 1). The content of the survey items was in-
formed by HAPA and its definition of behavioral intention.

Content and face validity. Content validity implies that a
scale adequately surveys the domain being assessed, in this
case self-assessed intention to adhere to HIV care. We incor-
porated five questions adapted from a previously validated
scale that measured behavioral intention in the setting of
hypertension treatment.34 Twelve new questions were de-
signed in order to ensure that self-efficacy, risk perception,
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FIG. 1. Application of the health action process approach to
adherence to HIV care.
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and outcome expectancy as they related to treatment adher-
ence were each represented. Four infectious disease experts
reviewed the initial 53 question survey questions for thor-
oughness and appropriateness. These coauthors (SG, TG, MR,
BT) agreed that it was worthwhile to explore the relationship
between self-assessed HIV care intention, self-assessed HIV
knowledge, and adherence to treatment. We agreed with their
recommendations, hypothesizing that patients’ assessment of
their perception of their HIV knowledge might be related to
their intention to adhere to treatment. Four items pertaining to
self-reported HIV knowledge were among the questions in-
cluded in this survey.

We assessed face validity using cognitive testing method-
ology.40 Study staff members held cognitive interviews with
patients both in English and Spanish for the purpose of clar-
ifying and revising questions. During the cognitive inter-
views, survey questions were read aloud to patients similar to
those who later completed questionnaires. These patients
were asked to describe what they thought each question was
asking. A total of nine patients participated in cognitive in-
terviews (seven at the VAMC and two at TSC). These inter-
views confirmed contextual understanding of each of the
items by respondents, without additional changes to any
survey items. The questions were also translated into Spanish
by two native Spanish speakers. A cognitive interview was
conducted at TSC with a Spanish-speaking patient, with
similar results.

Construct validity. is the extent to which an instrument
measures the constructs it was designed to measure, in this
case behavioral intention for seeking HIV treatment. Ex-
ploratory factor analysis, using an orthogonal rotation
method, was performed on our 287 completed questionnaires
to uncover the underlying domains of the 17 items related to
self-assessed knowledge and intention to remain in care.40,41

Factor analysis is a statistical technique that identifies un-
derlying domains in a large number of questions.41

The scree test was used initially to identify factors with
large eigenvalues that were assumed meaningful and were
subsequently retained for rotation.41 In addition, factors ac-
counting for ‡ 10% of the variance in the data were retained.
To determine the number of factors, we identified factors
composed of at least three items with significant loadings on
each retained factor. Factor loadings of 0.40 from the rotated
factor pattern were considered important. We required that
the items making up the factors had high factor loadings on
only one factor and near-zero loadings for the other factors.41

After determining which factors would be retained, the
meanings of the retained factors were interpreted. We then
measured internal consistency, using Cronbach’s coefficient a,
to determine the variance between items in a scale and the
internal consistency of the full scale.40

Predictive validity. We tested predictive validity by de-
termining the relationship of our retained factors with whe-
ther the patient had achieved HIV viral suppression to a viral
load of < 400 copies/mL of blood (defined as ‘‘HIV control’’).
Poor adherence has been shown to be an independent pre-
dictor of virologic failure.6,42 The relationship between ad-
herence to HIV care and HIV control is well established,
providing an important clinical and methodological standard
for establishing our intention measure validity.3,9

Predictive validity was evaluated using logistic regression
models of HIV control (dependent variable) with each of our
retained factors (independent variables), adjusting for the
following study covariates: age, gender, ethnicity (Hispanic,
non-Hispanic), race (white, black, Asian, other), education
(some secondary education, high school graduate, any col-
lege), length of HIV diagnosis, and site of care (VA or TSC).
Odds ratios (OR) and 95% confidence intervals (CI) for the
primary independent variables were calculated.

Results

Study population

Baseline characteristics of the study participants are de-
scribed in Table 1 Differences among these characteristics
were stratified by clinic location because of significant dif-
ferences in the populations served by both sites. VAMC pa-
tients were older than TSC patients and were more likely to be
male, to have graduated from high school, to have attended
some college, and to be African-American. VAMC patients
were less likely to be Hispanic. More patients were on
HAART at the VAMC (90.3%) than at TSC (77.5%). Viral load
was lower among VAMC patients (mean 2.2 log10 copies/mL)
than among TSC patients (mean 2.6 log10 copies/mL).

Table 1. Characteristics and Demographics

of the Study Population

Patient characteristics Total (n = 287)

Age, years, mean (SD) 50.8 (9.9)
Gender

Female, n (%) 29 (10.1)
Male, n (%) 258 (89.9)

Race
Black, n (%) 162 (56.5)
White, n (%) 112 (39.0)
Other, n (%) 13 (4.5)

Ethnicity
Non-Hispanic, n (%) 234 (83.0)
Hispanic, n (%) 48 (17.0)

Education
< High school, n (%) 33 (11.6)
High school/GED, n (%) 91 (31.9)
Some college or more, n (%) 161 (56.5)

CD4 count, cells/mm3

Mean (SD) 468.3 (286.8)
Median (range) 427.5 (4.0–1491.0)

HIV viral load, copies/mL, log10

Mean (SD) 2.3 (1.2)
Median (range) 1.7 (1.7–6.9)

Patients on HAART, n (%) 250 (87.1)
Patients with HIV viral load

< 400 copies/mL, n (%)
222 (80.1)

Time since HIV diagnosis
< 1 yr, n (%) 14 (4.9)
1–10 yrs, n (%) 100 (34.8)
> 10 yrs, n (%) 173 (60.3)

SD, standard deviation; GED, general equivalency diploma; HIV,
human immunodeficiency virus; HAART, highly active antiretroviral
therapy.
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Results of exploratory factor analysis

The scree plot was used initially to establish the number of
distinct factors (see Fig. 2). The scree plot showed a break
between factors 2 and 3, indicating that the first two factors,
both with eigenvalues > 1, were the most meaningful. The
first factor accounted for 64% of the variance, and the second
factor accounted for 22% of the variance. The third factor ac-
counted only for 10%, and later factors accounted for in-
creasingly small percentages of variance. Therefore, our scree
test confirmed a two-factor solution. Next, we determined the
rotated factor loadings as given in Table 2. Items with factor
loadings of < 0.40 were removed from the scale. No items
were removed from factor 2. The final step in the exploratory
factor analysis included interpretation of the selected factors.
Factor 1 made a large and unique contribution to the variance
of the 10 items that were retained in the measure, that is, items
5, 6, 7, 8, 9, 11, 12, 14, 15, and 17. Because these items relate to
risk perception, outcome expectancy, and self-efficacy, factor
1 was labeled ‘‘intention to adhere to HIV treatment.’’ Factor 2
made a unique and noticeable contribution to the variance of
items 1, 2, 3, and 4. Because these items were designed to
assess knowledge, factor 2 was labeled ‘‘HIV knowledge.’’

Internal consistency

The scale showed high internal consistency for items within
each of the two specified factors. Cronbach’s a was 0.81 for
factor 1 (intention) and 0.83 for factor 2 (knowledge). These
results establish an appropriate level of internal consistency
between both factors.

Predictive validity

Because knowledge and intention were found to be highly
correlated ( p < 0.001), the two factors were modeled in sepa-
rate logistic models of HIV control. Model 1 assessed the re-

lationship between intention and HIV control. Model 2
assessed the relationship between HIV knowledge and HIV
control. After adjusting for relevant sociodemographic and
clinical covariates, the intention factor was significantly as-
sociated with HIV control (OR = 1.75, 95% CI = 1.00–3.07).
This odds ratio indicates that the odds of a patient’s HIV
being controlled increased by 1.75 times for each increase of 1
unit in the value of the intention factor. Similarly, the
knowledge factor was also independently associated with
HIV control after controlling for the same covariates
(OR = 1.55, 95% CI = 1.09–2.12). Therefore, a patient’s odds of

Table 2. Exploratory Factor Analysis: Factor Loadings by Item

Items
Factor 1

(intention)
Factor 2

(knowledge)

1. I know a lot about living with HIV infection. 0.39 0.70a

2. I know a lot about how HIV is spread from one person to another. 0.31 0.62a

3. I know a lot about medication to treat HIV infection. 0.26 0.85a

4. I know a lot about the side-effects of medications used to treat HIV infection. 0.18 0.78a

5. Coming regularly to my HIV clinic appointments is good for my health. 0.72a 0.39
6. My treatment plan for HIV will make a big difference in keeping my HIV infection under control. 0.81a 0.35
7. HIV medications help to control HIV disease. 0.63a 0.23
8. If HIV medications are prescribed, it is important to take the medications everyday to control HIV

infections.
0.69a 0.23

9. Not taking HIV medications every day affects how well the HIV treatment works. 0.49a 0.18
10. The HIV virus can become resistant to the medications. 0.22 0.23
11. An HIV patient who is feeling well can safely stop taking HIV medications. 0.50a 0.14
12. An HIV infected person who follows recommended care for HIV can expect to live long. 0.44a 0.10
13. An HIV infected person on HIV medications can spread the HIV virus by having sex without

a condom.
0.32 0.18

14. There is a lot I can do to control my HIV infection. 0.63a 0.30
15. What I do can determine whether my HIV infection gets better or worse. 0.66a 0.34
16. Nothing I do will affect my HIV infection 0.40 0.9
17. My actions will have no effect on the outcome of my HIV infection. 0.50a 0.25

Eigenvalue 4.83 1.66

aValues > 0.4.
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FIG. 2. A scree plot of eigenvalues after exploratory factor
analysis. Factors are shown in order of decreasing eigen-
values. Factors 1 and 2, with eigenvalues > 1.0 and appear-
ing in the vertical portion of the graph, were retained and
interpreted, whereas factors with eigenvalues < 1.0 and ap-
pearing in the horizontal portion of the graph were dis-
regarded.
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having their HIV controlled increased by 1.55 times for each
unit increase in their self-reported knowledge about HIV.

Discussion

The current study describes the development and prelim-
inary validation of the HIV-Intention Measure (HIV-IM). This
is a novel patient-reported scale of respondents’ intention to
adhere to HIV care. Development of the HIV-IM scale in-
volved identifying individual items based on behavioral
theory, eliciting expert opinions regarding patient adherence
to HIV care, and confirming item understanding using cog-
nitive interviews. Exploratory factor analysis validated the
factor structure into two distinct factors, consisting of a self-
reported HIV knowledge factor and a behavioral intention
factor. Items within these two distinct factors (intention and
knowledge) were internally consistent. Multivariate logistic
regression models confirmed the predictive validity of both
the intention and knowledge factors through significant as-
sociations with HIV control.

As expected from behavioral theory, HIV self-assessed
knowledge and intention to adhere to HIV care were distinct
factors. However, the predictive validity of each factor could
not be analyzed independently of the other given the strong
collinearity of both factors. The current study, which mea-
sured self-assessed knowledge, found that it was associated
with HIV control. This would seem to be consistent with
studies that have shown that HIV knowledge-obtaining be-
haviors, such as Internet health information seeking, are
predictive of medication adherence.43 We must emphasize
that HIV knowledge as measured in our survey was self-
assessed, with questions worded as ‘‘I know a lot about’’ the
knowledge concept being tested. We did not attempt to assess
actual knowledge through a factual quiz but instead focused
on the patient’s sense of mastery of the knowledge.

The finding that intention to adhere to HIV care is associ-
ated with HIV control is especially novel, as prior measures
have focused on the intention to adhere to HIV medica-
tions.35,36,38 Adherence to HIV care is a more comprehensive
concept than adherence to HAART, and encompasses medi-
cation adherence as one of its elements.4,5 The validation an-
alyses conducted in this study suggest that within the context
of adherence to HIV care, intention is a clinically important
variable. Furthermore, the factor analysis found that intention
was a single factor rather than a three or four component
construct. However, it is possible that if we had increased the
number of discrete questions assessing the subdomains of in-
tention described in the HAPA model, namely risk perception,
self-efficacy, and outcome expectancy, these concepts might
have emerged as separate factors. However, a longer survey
would have increased participants’ response burden while de-
creasing acceptability. Previous studies have found that there is
an association between patients’ belief in the efficacy of HAART
and adherence.44,45 Future validation studies with different HIV
populations and with more discrete questions focused on var-
ious subdomains are needed to confirm our findings.

Strengths of our scale development include that it was
developed in two distinct types of HIV outpatient clinics en-
rolling diverse populations of HIV-positive patients. On the
other hand, the HIV-IM scale was developed using a popu-
lation of patients who were already in care and were already
on therapy for HIV. Further studies are needed to evaluate

treatment-seeking behaviors among HIV patients who are
newly diagnosed or who are not currently engaged in care.
Additional research can help elucidate whether intention at the
time of HIV diagnosis correlates with subsequent treatment
adherence and HIV control. Further study is also needed to
determine if a one-time assessment or repeated assessments of
intention to remain in HIV care will predict adherence to HIV
care over time. However, our validated measure of intention is
an important step forward. We envision future studies using
this measure as a tool to facilitate development of public health
interventions that foster better adherence to HIV care.
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