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Abstract
Background—To date, no studies have validated the Medication Adherence Self-Efficacy Scale
(MASES) in an independent sample of hypertensive African Americans.

Purpose—The purpose of this study was to revise and assess the validity of the MASES.

Methods—Study sample included 168 African Americans followed in primary care practices.
Mean age was 54 (SD = 12.36); 86% was female; and 76% reported high school education or
greater. Participants provided demographic information; completed the MASES, self-report and
electronic measures of medication adherence for prescribed antihypertensive medications at
baseline and three months.

Results—Confirmatory (CFA), exploratory (EFA) factor analyses, and classical test theory
(CTT) analyses, suggested that MASES is a unidimensional and internally reliable measure with
relatively stable scores over 3 months. Results of item response theory (IRT) analyses led to
revision of the scale to a 13-item version: the MASES-R. EFA, CTT, and IRT results for the
MASES-R supported its reliability and validity.

Conclusions—Findings suggest that the MASES-R is a brief scale that is quick to administer
and can capture useful data on adherence self-efficacy for African Americans. Research
examining its psychometric properties in other ethnic groups will improve generalizability of
findings and utility of the scale in diverse groups.

Introduction
Hypertension affects over 65 million persons in the United States and remains one of the
major chronic diseases contributing to the racial mortality gap between African Americans
and whites.1 Compared to whites, African Americans have a higher prevalence of
hypertension (HTN), with approximately 40% compared to 28% in whites.2 However, HTN
is controlled in only 30% of African Americans compared to 35% of whites.3 Poor
medication adherence is a major contributing factor to poor blood pressure (BP) control with
an estimated 50–70% of hypertensive patients reporting poor adherence rates.4 African
Americans have poorer rates of medication adherence compared to whites and this may
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account for the disproportionately higher rates of hypertension-related outcomes in this
patient population.5–8 Several behavioral models have been proposed to explain adherence
behavior, but the one that has received the most attention in the literature is the social
cognitive model.9, 10 One component of this model that has been shown to predict initiation
and maintenance of recommended health behaviors is Bandura’s construct of self-
efficacy. 9, 11

Self-efficacy refers to an individual’s judgment of his or her confidence to carry out a
specific task in order to produce a desired outcome.9 The stronger one’s self-efficacy beliefs,
the more likely a person will initiate and maintain recommended health behaviors.9 In
patients with chronic diseases, positive self-efficacy appraisals have been found to
consistently predict the adoption of, and adherence to a variety of health-related behaviors
including dietary recommendations, exercise regimens, self-management behaviors, and
adherence to antiretroviral therapies.11–17 However, despite evidence documenting the
importance of self-efficacy in influencing health behaviors in patients with chronic diseases,
little is known about its role in hypertensive African Americans. To address this issue, we
developed and evaluated the reliability of a Medication Adherence Self-Efficacy Scale
(MASES) in hypertensive African American patients.18 The MASES is a patient derived,
self-report measure designed to assess efficacy beliefs regarding adherence to prescribed
anti-hypertensive medications. Preliminary support for the internal consistency and test-
retest reliability of the MASES was demonstrated in a sample of 72 hypertensive African
Amerricans.18

In this study, we conducted further psychometric evaluation and revision of the MASES in a
larger independent sample of hypertensive African Americans. The evaluation included an
assessment of the unidimensionality of the scale; its internal consistency using classical test
theory (CTT); estimates of item parameters and item information functions using item
response theory (IRT). In addition, we assessed its predictive and concurrent validity with
both self-report and electronic measures of medication adherence.

Methods
Study Design and Participants

Data for this study were collected as part of a larger study designed to evaluate the effects of
a behavioral intervention on medication adherence in a group of hypertensive African
Americans, followed in a community-based primary care practice. Detailed information on
the study design and methods of the larger study are outlined elsewhere.19 Eligible patients
were identified via electronic medical records (EMR) using the following criteria:
hypertension diagnosis; self-identification as black or African American; age 18 years or
older; fluency in English; and taking at least one antihypertensive medication. All patients
were approached during their regular clinic visits and asked to participate in the study. They
were required to sign informed consent for participation in the trial, which was approved by
the institutional ethics review board of Columbia University Medical Center.

Data collection
Upon enrollment into the trial, trained research assistants conducted baseline assessments on
all patients. All baseline and three month data were collected prior to randomization and
delivery of the behavioral intervention. Study participants completed the MASES
questionnaire and a self-report measure of medication adherence at baseline and 3 months.
In addition, they were give electronic pill bottle cap fitted on a pill bottle in order to monitor
their adherence to prescribed antihypertensive medications for the study duration. Patients
were taught to use the electronic pill bottles and asked to put their antihypertensive
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medications in them. Additional data collected included demographics; insurance status;
socioeconomic status.

Measures
Self Efficacy was assessed with the MASES.18 This is a 26-item scale that is used to assess
patients’ confidence in their ability to take their antibypertensive medications in a variety of
situations. Some examples of situations include “when busy at home,” “while at work,”
“when they cause some side effects.” Items are scored from 1 (not at all sure) to 4
(extremely sure) and a total score on the measure is computed by averaging across responses
to all items. Higher scores indicate a greater level of self-efficacy. Cronbach’s alpha for the
measure was 0.95.

Self-report medication adherence was assessed with the well-validated four-item scale
developed by Morisky et al.20 It asks patients to respond “yes” or “no” to the following
questions: “Do you ever forget to take your medicine?” “Are you careless at times about
taking your medicine?” When you feel better do you sometimes stop taking your medicine?”
and “Sometimes if you feel worse when you take the medicine, do you stop taking it?”
Respondents were categorized into a dichotomous “adherent” category if they responded
“no” to all items, and into the “non-adherent” category if they responded “yes” to one or
more items.

Electronic measure of medication adherence was assessed with the Medication Event
Monitoring System (MEMS; Aprex, a division of Aardex Corporation, Union City, CA)

This consists of a pill bottle and an electronic cap which utilizes microchip technology to
record each time that the pill bottle is opened and closed. Data are downloaded to a
computer directly from the cap using Powerview software (Aprex, a division of Aardex
Corporation, Union City, CA). Medication adherence was defined as the ratio of number of
doses taken to number prescribed for the study duration. The MEMS is currently considered
the gold standard for adherence measurement.21–23

Analytic Overview
We first evaluated the unidimensionality of the MASES using both confirmatory (CFA) and
exploratory factor (EFA) models. The MASES was hypothesized to have a single factor
structure. Thus, the model outlined for the CFA analysis included 25 MASES items that
were administered as observed variables, which load on a single latent variable of
“Medication Adherence Self-Efficacy”. Goodness-of-fit statistics were calculated as part of
the CFA, and as is conventional, several of these were used to evaluate model fit, including
the chi-square statistic, Comparative Fit Index (CFI), Tucker Lewis Index (TLI), and the
Root Mean Square Error of Approximation (RMSEA).24–26 A well-fitting model is
suggested by a chi-square with a p-value > 0.05;24 CFI or TLI values > 0.90;26 and an
RMSEA values < 0.05.25, 26 Structural equation modeling (SEM) software was used to
evaluate the one-factor CFA model.

We then evaluated the corrected item total correlations, item means and coefficient alpha in
a classic test theory (CTT) analysis and finally, we estimated the 2 parameter Item
characteristic curves and item information functions using Samejima’s graded response
model.27 The assumption of unidimensionality is critical for both CTT and item response
theory (IRT) based scale evaluations. Based on these analyses we revised and shortened the
MASES by removing items that were found to provide little information about a patients’
adherence self-efficacy. Predictive and concurrent validity of the revised MASES was
subsequently evaluated by assessing its correlation with 3-month self-report medication
adherence and MEMS.
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The Statistical Package for the Social Sciences (SPSS) version 13.0 was used for CTT and
EFA analyses,28 M-plus was used for the CFA analysis and the IRT analyses were
conducted with MULTILOG.29

Results
Patient characteristics

Characteristics of study participants are shown in Table 1 for the 168 participants that
provided both baseline and 3 month data. Their average age was 54 years (SD = 12.36) with
86% female. More than two thirds had either high school or college education.

CFA and EFA analyses
Results of the CFA indicated that the observed correlations among the items were not well-
described by a one-factor (unidimensional) model, χ2

275, N = 190 = 942.27, p < .01; CFI = .
72; TLI = .69; RMSEA = .11 (90% CI = .10, .12). Subsequently, model modification indices
were examined to determine whether changes to the model would improve fit. The analysis
did not reveal any meaningful changes, therefore, EFA was used to further examine factor
structure of the MASES. The principal components EFA analysis revealed five factors with
eigenvalues > 1.0 at both baseline and 3 months. At baseline, 19 items loaded on the first
factor, which had the highest eigenvalue and explained the most variance (37.93%). There
was a considerable drop in eigenvalue from the first factor with a value of 9.48 to 1.83 for
the second factor. The percent variance explained by the first factor as well as the large drop
in eigenvalues from first to second factor and beyond meets established criteria for the
“essential” unidimensionality of the scale.30 A similar pattern was noted for the 3-month
self-report adherence data. These results supported the essential unidimensionality of the
MASES and justified proceeding with both CTT and IRT analyses. See Table 2 for
eigenvalues and percent variance explained and Table 3 for individual item factor loadings.

CTT Evaluation
Mean scores on individual MASES items are shown in Table 4. Total MASES score for this
sample was 3.50 (SD = .46) at baseline and 3.57 (SD = .46) at 3 months. Reliability of the
MASES was assessed through evaluation of internal consistency at baseline and 3 months,
and its stability over the same time period. Cronbach’s alpha for the measure was .91 at both
time points, p < .05, with a test-retest coefficient of 0.56 between baseline and 3 months, p
< .05, suggesting moderately stable scores. These findings indicate that the MASES is an
internally reliable measure with moderately stable scores over a 3-month period. See Table 4
for results of additional item level analysis, including item-to-total correlations, and alpha
coefficient if item deleted.

IRT Evaluation
Item information curves were examined for all items at baseline and 3 months. Examination
of the curves allowed for elimination of items that provided little information about the
underlying construct of adherence self-efficacy. An item was retained if Item information
curves suggested that it performed well at one time point, or both time points. Ten items
performed well at both time points, while 3 performed well at one time point. This process
resulted in retention of 13 items that make up the shortened revised version of the scale, the
MASES-R. See Table 3 for item content.

MASES-R CTT and IRT Evaluation
The psychometric properties of the shortened revised MASES-R was then examined using
previous CTT and IRT methods. Mean total score on the MASES-R was 3.62 (SD = .48) at
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baseline and 3.72 (SD = .44) at 3 months. Cronbach’s alpha coefficients were .92 and .90 at
baseline and 3 months respectively. Test-retest coefficient for MASES-R was 0.51, p < .001.
Results of EFA on the MASES-R were similar to the results of EFA for the 25-item
MASES. At baseline, a single factor emerged from the analysis that explained 53.20% of
variance and had an eigenvalue of 6.92. All 13 items loaded significantly on this factor with
factor loadings of .62 or greater. At 3 months, the solution included two factors. Factor 1
explained 49.87% of variance, and had an eigenvalue of 6.48. Factor 2 explained 12% of
variance and had a much smaller eigenvalue of 1.66. All 13 items loaded highest and
significantly on Factor 1, with values of at least .52. These results support the
unidimensionality of the MASES-R. Item Information Curves were examined for the 13
items retained and Scale Information Curve was examined for the total scale. All items and
the total scale performed well at both baseline and 3-month time points. Consistent with the
individual item information curves, the scale information curves were most informative
about adherence self-efficacy in the moderately low to the middle ranges of the construct.
See Figures 1 and 2 for MASES-R Scale Information Curves at both time points.

Concurrent and Predictive Validity of MASES-R
The scores of MASES-R were examined in relation to self-report adherence and MEMS. We
hypothesized that the MASES-R scores would correlate positively with both measures of
medication adherence. As expected, at baseline MASES-R scores were higher for patients
whose self-report categorized them as adherent (M = 3.81, SD = .33) compared to those that
were categorized as non-adherent (M = 3.51, SD = .52; t = −4.26, p < .001). These data
provide preliminary support for the concurrent validity of the MASES-R. Additional support
for the scale’s concurrent validity was provided by significant and positive correlation
between 3-month MASES-R and 3-month MEMS (r = .20, p = .02). Similarly, correlation
between baseline MASES-R scores and 3-month MEMS adherence rates (r = .19, p = .02)
was significant and positive, indicating support for the predictive validity of the MASES-R.
These results support the initial validity of MASES-R in relation to medication adherence in
this patient sample.

Discussion
The evaluation and revision of the Medication Adherence Self Efficacy Scale was described
in this paper. The shortened scale, titled the MASES-R, consists of 13 items that assess an
individual’s belief in their confidence to adhere to prescribed anti-hypertensive medications
under a variety of challenging situations. Twelve of the items ask about confidence in
specific situations (e.g. busy at home, no symptoms, traveling), and one item asks about
confidence in ability to make medication adherence a part of daily routine. There are no
subscales on the measure, but rather the total scale score ranges from 1 to 4 and is the
average score of all 13 items.

Like the original MASES, the 13-item version of the measure demonstrates decent
psychometric properties at both time points. The scale has good internal consistency and
reliability with excellent alpha coefficients, item to total correlations, test-retest coefficients,
and has a unidimensional factor structure. In addition, the study provides evidence of both
concurrent and predictive validity of the revised MASES-R in hypertensive African
Americans. The MASES-R correlated positively and significantly with electronic
medication adherence, suggesting that as adherence self-efficacy increases, medication
adherence also increases. When examining self-report adherence data, a similar pattern
emerged in that those who self-categorized as adherent also reported greater mean adherence
self-efficacy scores.

Fernandez et al. Page 5

J Behav Med. Author manuscript; available in PMC 2013 September 05.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Of interest, the scale is most informative at distinguishing among those in the middle to
lower middle of the scale. This is where both item information curves and scale information
curves for the MASES-R provided the most information about adherence self-efficacy. This
pattern of findings suggests that clinicians and researchers alike will be able to use the scale
to distinguish between those with very low to moderately low self-efficacy. In turn; this
information can be useful in the development and implementation of interventions targeting
self-efficacy for improved medication adherence. While it is true that the results also suggest
that the MASES-R did not distinguish well between those at the higher end of the self-
efficacy continuum, this characteristic of the measure is of little practical significance as
those with high to very high self-efficacy for adherence are least likely to need intervention.

As noted previously, major strengths of the MASES included use of patient input and
feedback for item generation and refinement, and the MASES focus on condition-specific
list of situations where self-efficacy may vary.18 For example, when patient is asymptomatic
as may be the case in hypertension but may not be the case with other health conditions.
Two strengths of the MASES-R deserve mention. First is the expansion of response options
in the measure. In the original MASES, we used a 3-point response option compared to the
4-point used in the MASES-R. While our goal with this change was to provide greater
variability and improve predictive power of the revised scale, we previously noted that
patients had difficulty discriminating between five response choices in the development
phase.18 Thus, the new version of the scale includes four choices to indicate level of self
efficacy, including: “Not at all sure,” “A little sure,” “Fairly sure,” and “Extremely sure.”
Second, two forms of medication adherence data were used in this study for scale validation:
self-report adherence and electronic monitoring, which is currently considered the ‘gold-
standard’ of adherence assessment. Thus, a limitation that was previously noted in the
introduction of the MASES has been addressed in this study. One limitation of the study is
that the large proportion of women in the sample (86%) limits the ability to generalize
findings to a broader population, including African American men. Future studies on the
MASES-R should address this limitation as well as collect data on the MASES-R in
multiple ethnic groups, as is currently being done in a separate study of ours.31

In summary, the data presented in this study suggest that the MASES-R is a reliable and
valid instrument that is suitable for use in hypertensive African Americans. The MASES-R
can provide useful data to both clinicians and researchers who are interested in
understanding the role of self-efficacy in medication adherence among hypertensive African
Americans.
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Appendix. MASES-R
Situations come up that make it difficult for people to take their medications as prescribed
by their doctors. Below is a list of such situations. We want to know your opinion about
taking your blood pressure medication(s) under each of them. Please indicate your response
by checking the box that most closely represents your opinion. There are no right or
wrong answers.

For each of the situations listed below, please rate how sure you are that you can take your
blood pressure medications all of the time.

Items Not
at all
sure

A little sure Fairly sure Extremely sure

How confident are you that you can take your blood
pressure medications:

 1. When you are busy at home

 2. When there is no one to remind you

 3. When you worry about taking them for the rest of your
life

 4. When you do not have any symptoms

 5. When you are with family members

 6. When you are in a public place

 7. When the time to take them is between your meals

 8. When you are travelling

 9. When you take them more than once a day

 10. When you have other medications to take

 11. When you feel well

 12. If they make you want to urinate while away from
home
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Items Not
at all
sure

A little sure Fairly sure Extremely sure

Please rate how sure you are that you can carry out the
following task:

 13. Make taking your medications part of your routine
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Figure 1.
MASES-R Scale Information Curve at baseline
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Figure 2.
MASES-R Scale Information Curve at 3 months
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Table 1

Participant characteristics (n = 168)

Characteristic Value, n (%)

Age (+/− SD) 54 (+/− 12.36)

Female 86%

Education

 Elementary or Junior High School 24%

 High School 45%

 Some College or More 31%

Income

 Unknown 29%

 ≤20K/year 49%

 >20K/year 22%

Charlson Comorbidity Score

 Unknown 1%

 0 19%

 1–2 32%

 3–4 17%

 ≥ 5 31%

Diastolic Blood Pressure (+/− SD) 86 (+/− 11.18)

Systolic Blood Pressure (+/− SD) 144 (+/− 18.11)
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Table 2

Results of MASES EFA: Baseline and 3 month samples

Factor Eigenvalue Variance Explained (%)

Baseline 3 Month Baseline 3 Month

1 9.48 9.44 37.93 37.75

2 1.83 2.02 7.31 8.08

3 1.79 1.90 7.14 7.61

4 1.45 1.46 5.80 5.85

5 1.01 1.39 4.05 5.56
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Table 3

MASES item loadings and results of IRT analyses

Items EFA Analyses IRT Analyses

Factor Loadings Items Retained

Confidence in taking medications: Baseline 3 Month

 1. When you are busy at home .75 .66 *

 2. When you are at work .44 .54

 3. When there is no one to remind you .69 .68 *

 4. When they cause some side effects .32 .35

 5. When you worry about taking them for the rest of your life .63 .59 *

 6. When they cost a lot of money .53 .50

 7. When you come home late from work .42 .46

 8. When you do not have any symptoms .65 .67 *

 9. When you are with family members .75 .71 *

 10. When you are in a public place .73 .71 *

 11. When you are afraid of becoming dependent on them .50 .66

 12. When you are afraid they may affect your sexual performance .57 .57

 13. When the time to take them is between your meals .75 .65 *

 14. When you feel you do not need them .53 .66

 15. When you are travelling .74 .69 *

 16. When you take them more than once a day .66 .82 *

 18. If they sometimes make you tired .43 .50

 19. When you have other medications to take .77 .67 *

 20. When you feel well .73 .75 *

 21. If they make you want to urinate while away from home .63 .58 *

Confidence in ability to carry out the following tasks:

 22. Get refills for your medications before you run out .46 .30

 23. Make taking your medications part of your routine .66 .66 *

 24. Fill your prescriptions whatever they cost .49 .44

 25. Always remember to take your blood pressure medications .63 .66

 26. Take your blood pressure medications for the rest of your life .61 .56

Note: Bolded values indicate significant loadings.
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