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Abstract

Introduction: Several studies have found that most patients with severe mental illness (SMI) and
comorbid (physical) conditions are partially or wholly nonadherent to their medication regi-
mens. Nonadherence to treatment is a serious concern, affecting the successful management of
patients with SMIs. Psychiatric disorders tend to worsen and persist in nonadherent patients,
worsening their overall health. The study described herein aimed to develop and validate a scale
(the Ralat Adherence Scale) to measure nonadherence behaviors in a culturally sensitive way.
Materials and Methods: Guided by a previous study that explored the primary reasons for non-
adherence in Puerto Rican patients, we developed a pool of 147 items linked to the concept of
adherence. Nine experts reviewed the meaning, content, clarity, and relevance of the individual
items, and a content validity ratio was calculated for each one. Forty items remained in the
scale’s first version. This version was administered to 160 patients (21-60 years old). All the
participants had a diagnosis of bipolar disorder, major depressive disorder, or schizoaffective
disorder. The STROBE checklist was used as the reporting guideline. Results: The scale had very
good internal consistency (Cronbach’s alpha =0.812). After a factor analysis, the scale was
reduced to 24 items; the new scale had a Cronbach’s alpha of 0.900. Conclusions: This adherence
scale is a self-administered instrument with very good psychometric properties; it has yielded
important information about nonadherence behaviors. The scale can help health professionals
and researchers to assess patient adherence or nonadherence to a medication regimen.

Introduction

Nonadherence to treatment is a serious concern that affects the positive management and prog-
nosis of patients with severe mental illness (SMI). Pharmacotherapy is essential for the success-
ful management of these patients. For a person with a psychiatric illness, keeping to a prescribed
regimen of medication is critical. The illness of a patient who fails to adhere will inevitably wor-
sen and persist, which will lead to a deterioration of the patient’s overall health; such nonadher-
ence carries a substantial economic burden, as well [1, 2]. This is a major problem for patients
around the world. The World Health Organization (2020) has reported that the proportion of
medication nonadherence is 50% in patients with chronic diseases [3]. Although researchers
have reported a nonadherence rate of 20% to 60%, several studies have found that 40% to
60% of psychiatric patients are partially or wholly nonadherent to their prescription medications
[4-6]. Lack of medication adherence is a common and potent (though modifiable) risk factor for
poor outcomes [7]. Hispanics are more likely to be nonadherent to psychiatric medication and
other treatments [8-10].

Individuals with SMIs are also susceptible to a variety of physical conditions considered to be
risk factors for CVD, such as hypertension, metabolic syndrome, hyperlipidemia, type 2 diabe-
tes, and abdominal obesity, among others [11, 12]. These conditions tend to be poorly treated,
also exerting detrimental effects on SMI patients [13]. Not only CVD prevalence rates but also
the prevalence rates for its risk factors are about twice as high in SMI patients (for example, in
those with affective disorders) as they are in the general population [14, 15].

We could not find an instrument in Puerto Rico that assesses nonadherence or poor adher-
ence to medication; while some surveys have been translated in other countries, none have been
translated and validated for our population.

For that reason, we decided to develop a valid instrument for measuring treatment adher-
ence/nonadherence in SMI patients with one or more of the following CVD risk factors: hyper-
tension, obesity or abdominal obesity, and/or a generally unhealthy lifestyle (e.g., eats poorly,
smokes cigarettes, is physically inactive). We included patients with these comorbidities because
the leading cause of premature mortality in this population is related to CVD and CVD risk
factors [16-19]. Up to now, no gold standard for measuring treatment adherence in Puerto
Rican SMI patients with CVD-related comorbidities exists. Furthermore, the questionnaires
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that are available are Spanish translations of English-language
instruments that have never been psychometrically validated for
our population. There is a lack of appropriate and validated instru-
ments that can be used to measure adherence-nonadherence
behaviors, especially in Puerto Rico. We designed and tested just
such an instrument that measures just such behaviors.

Instrument development requires a sample that has those
attributes being assessed [20]. For that reason, we used a qualitative
approach to provide social and cultural context in the construction
of our instrument [21]. We used a psychometric approach to test
the instrument for internal consistency and content validity. To
create our instrument, we followed the eight-step process devised
by DeVellis [16] for scale development. Our preliminary published
data established that nonadherence behaviors are a complex phe-
nomenon with a variety of patterns [21]. The categories of our
study were used to create this scale. There are barriers to adherence
to treatment that are related to the medications for a given individ-
ual’s mental illness and barriers to adherence to treatment for those
diseases and conditions that are themselves risk factors for CVD.
Patients named stigma (toward those with a mental illness),
patient- and medicine-related issues, poor family support, and fac-
tors related to the patient—provider relationship as barriers adher-
ing to the drug regimen prescribed for their psychiatric condition.
For the category of barriers to adherence to medications intended
to reduce CVD risk, the participants revealed having certain
patient-related reasons, mentioned the fact that healthcare person-
nel does not always provide adequate follow-up care, and named
stigma and the lack of support as additional factors.

The aim of this research was to develop and validate a scale to
measure adherence and nonadherence behaviors in a culturally
sensitive way, taking into consideration the barriers that prevent
a patient from taking his or her medication for the treatment of
a psychiatric disorder with a comorbid physical condition. This
new scale for SMI patients captures the adherence barriers that
were determined in our previous study [21] and can be used by
healthcare professionals in targeting interventions that encourage
treatment adherence by considering the needs and characteristics
of the individual patient.

Methods
Scale Development and Validation

The Institutional Review Board of the University of Puerto Rico,
Medical Sciences Campus, approved the study. Informed consent
was obtained from all the subjects involved in the study. The
STROBE checklist was used as the reporting guideline. (See
Supplementary Table 1). This study consisted of two phases.
The scale was in Spanish. The first phase consisted of applying
the first five of the eight steps of scale development that are recom-
mended by DeVellis [16]. To that end, we first determined what we
wanted to measure, as was previously detailed in our earlier
article [21].

Second, we generated a set of test items forming a pool of 147
items, all related to the concepts of adherence and nonadherence,
as established by the literature [6, 7, 21]. The items were linked to
the categories related to the barriers mentioned in the literature
and explored by previous research done by the main author.

Third, we determined the format of the measurement (i.e., a
Likert scale). The options offered in that scale consist of “totally
disagree,” “partially disagree,” “partially agree,” and “totally agree.”
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Fourth, we had the items in the initial item pool reviewed (in
terms of content) by a group of nine experts. Each expert rated
these items according to meaning, content, clarity, and relevance.
Three psychiatrists, one cardiologist, two clinical psychologists,
and three clinical social workers comprised the experts. In addition
to being acknowledged experts in their individual fields, the mem-
bers of our panel had multiple years working with the issue of
adherence (Fig. 1). A standard review guide that included the def-
initions of adherence and nonadherence was developed. Our
experts rated the relevant of each item in terms of what we
intended to measure. They examined the content and face validity
of the scale and then gave feedback about each item.

Fifth, we included in the preliminary scale the items selected by
the experts after determining that each one’s calculated content
validity ratio (CVR) was acceptable [22]. The number of persons
making up the panel of experts corresponded to the minimum
value of the CVR for each. In this case, a given item needed a ratio
of 0.78 to 1 for it to be retained. This procedure was essential to our
maximizing the content validity of the scale. A content validity
index (0.83) was calculated for the whole test after the items to
be included in the first version had been identified; that index indi-
cated that 83% of the items that were included in the instrument
were acceptable. Our preliminary scale had 40 items; the CVRs of
those items ranged from 0.78 to 1.0, which, according to Lawshe
[22], is adequate.

The sixth through eighth steps were part of the second phase.

In that second phase, then, we, sixth, administered the scale to a
sample. Seventh, we evaluated the items using factor analysis.
Eighth, we choose the items of the final scale and obtained a
Cronbach’s alpha for that scale.

Participants

The first version of the scale was administered to 160 patients who
had been recruited from a clinical psychology practice associated
with a private academic institution in San Juan and from the
regional branches of an outpatient-serving governmental health
agency in several cities in Puerto Rico. A social worker or clinical
psychologist at each facility invited a given possible candidate to
participate in the study. After the initial approach, the PI was noti-
fied that she should contact the candidate. The participants
answered a questionnaire that elicited sociodemographic informa-
tion and questions intended to gather mental and physical health
data. Data collection was conducted from February 2017 to
December 2019. The participants had bipolar disorder (BD), type
I, type II, or unspecified; major depressive disorder (MDD); or
schizoaffective disorder (SD). This was a convenience sample.
All subjects signed written informed consent.

The inclusion criteria were the following: To participate, the
individual 1) had to be taking medication for both physical and
mental illnesses; 2) could have one or more risk factors for hyper-
tension, obesity, or abdominal obesity (i.e., a body mass index of 30
kgm? or more), diabetes, or high cholesterol or triglycerides; 3)
could have high LDL levels; and 4) could have a generally unheal-
thy lifestyle that included having a poor diet, smoking cigarettes,
and/or being physically inactive. People with substance abuse
problems at the moment of the interview or who were in the midst
of a suicidal crisis were excluded from the study. We used the mini-
mental state examination, version 2 (MMSE-2) to rule out demen-
tia and severe cognitive deterioration as part of the exclusion
criteria.
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Expert 9 (clinical social worker)
Expert 8 (clinical social worker)
Expert 7 (psychiatrist)

Expert 6 (clinical psychologist)
Expert 5 (clinical social worker)
Expert 4 (cardiologist)

Expert 3 (psychiatrist)

Expert 2 (psychiatrist)

Expert 1 (clinical psychologist)

(=]

Years working with adherence

Fig. 1. Experts: Years in practice and years working with the issue of adherence.

Reliability, Validity, and Statistical Analysis

Descriptive statistics were used to calculate the demographic char-
acteristics of the sample. A one-way X? test was used to analyze
adherence/nonadherence through the scale. A two-way X? test
was used to compare scale scores by sex, BD (type I and type
II), MDD, and schizoaffective disorders and to compare the scale
scores with the participants’ perceptions of their problems with
taking medication. A one-way between-groups analysis of variance
(ANOVA) was used to analyze the variable of education as it relates
to adherence and nonadherence behaviors. We hypothesized that
there will be differences between adherence and nonadherence
scale scores and several patients’ variables related to sex, diagnosis,
self-perception of adherence behaviors, and cognitive functioning.

The scale was tested for internal consistency and content valid-
ity. We computed the Cronbach’s alphas for the scale scores. An
exploratory factor analysis was conducted to uncover the latent
dimensions among the items. We calculated statistics using IBM
SPSS version 21 software. Statistical significance was set at
a =0.05, two-sided.

Results
Baseline Sample Characteristics

Forty-six percent of the participants had schizoaffective disorder;
32%, BD; and 22%, major depressive disorder. The mean age of the
participants was 45.5 years (SD = 11.1; range 21-60 years). Sixty-
three percent were female. In regard to education, 36% had com-
pleted high school. The majority of the participants were single
(66.3%). Fifty-nine percent of the sample was from an urban area.
(See Table 1 for all the sociodemographic characteristics of the
sample.) All the participants (100%) reported that they were cur-
rently using psychiatric medication, and 21% of them reported
having problems taking their medication and not adhering to their
medication during the week that they were recruited for the study.
(See Table 2 for the psychiatric diagnosis, medical comorbidities,
treatment details, and lifestyle characteristics of the participants by
gender.)

Using X? analysis, statistically significant relationships were
found in the following variables: obesity and gender
(Supplementary Fig. 1), stress and gender (Supplementary
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Fig. 2), past drug use and gender (Supplementary Fig. 3), and exer-
cise and gender (Supplementary Fig. 4). We found a statistical rela-
tionship between high levels of stress and having a depression
disorder (Supplementary Fig. 5). In addition, we found a statistical
relationship between diagnosis and number of medications
(Supplementary Fig. 6).

Factor Analysis

As part of the exploratory factor analysis, we used principal com-
ponent analysis to extract the maximum variance and put it into
the first factor to obtain the minimum number of factors. The latter
analysis revealed that the scale had five components with eigenval-
ues greater than 1, accounting for 57.5% of the total variance
explained (Table 3). The first component had an eigenvalue of
7413, followed by 2431 for the second, 1506 for the third, 1234
for the fourth, 1205 for the fifth, accounting for 30.89%, 10.13%,
6.28%, 5.14%, and 5.02%, respectively, of the wvariance.
Supplementary Fig. 7 shows the scree plot. The Kaiser-Meyer-
Olkin measure of sampling adequacy was 0.85 (good). The
Bartlett’s test of sphericity was p < 0.001. We included the distri-
bution of answers for each question of the scale (Table 4). No Bias
was found in this sample in terms of their responses to the RAS-24.

Reliability

The original scale of 40 items had high internal consistency
(Cronbach’s alpha = 0.812), making it a very good index (accord-
ing to Kline, 2005) [23]. However, after the factor analysis, the scale
was reduced to 25 items to compact it and make it more flexible for
future use. We choose the items that correlated between 0.509 and
0.718, but not values that were too high because extreme multicol-
linearity and singularity would cause difficulties in determining the
unique contribution of the variables to a factor. The Cronbach’s
alphas of the deleted items fluctuated from 0.888 to 0.900.
When removing one of the items, the Cronbach’s alpha of the final
version of the scale was 0.900. Then, the final scale consisted of 24
items. The principal component analysis for the 24 items that
remained revealed five components related to adherence and non-
adherence behaviors.
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Table 1. Sociodemographic characteristics

Variables Male f (%) Female f (%) 7 p-Value
Gender 60 (38) 100 (63)
Race 0.850 0.654
White (Caucasian) 45 (75) 70 (71)
Black (Afro-American) 15 (25) 28 (28)
Another race 0 (0) 1(1)
Ethnicity 6.264 0.180
Puerto Rican 56 (93) 95 (95)
Dominican 1(2) 4(4)
Cuban 1(2) 0 (0)
Anglo-Saxon 2 (3) 0 (0)
Other Hispanic group 0 (0) 1(1)
Level of Education Attained 10.192 0.178
Elementary school 5(8) 5(5)
Middle school 13 (22) 14 (14)
High school 26 (43) 31 (31)
Technical certificate 5(8) 12 (12)
Associate degree 1(2) 8 (8)
Bachelor’s degree 2(3) 11 (11)
Master’s degree 1(2) 3(3)
Unfinished university degree 7(12) 16 (16)
Marital Status 24.938 0.000
Single 54 (90) 53 (53)
Married 1(2) 5 (5)
Divorced 5(8) 22 (22)
Separated 0 (0) 6 (6)
Widowed 0 (0) 9 (9)
In a consensual union 0 (0) 5 (5)
Number of Children 23.759 0.001
0 46 (77) 41 (41)
1-2 10 (17) 32 (32)
3.4 4 (1) 19 (19)
5-6 0(0) 6 (6)
7-9 (0) 2(2)
Number of Family Members 15.564 0.113
1-3 30 (50) 66 (66)
4-6 24 (40) 26 (26)
7-9 4(7) 6 (6)
10-13 2(3) 2(2)
Residence 30.325 0.000
Own 5(8) 16 (16)
Rent 7(12) 11 (11)
Live with family 5(8) 8 (8)
Group home 3(5) 15 (15)
(Continued)
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Table 1. (Continued)
Variables Male f (%) Female f (%) 7 p-Value
Long-term home 13 (22) 1(1)
Substitute home 25 (42) 32 (32)
Transitional home 2 (3) 15 (15)
Annual income 14.693 0.065
$0-$999 13 (22) 18 (18)
$1000-$2499 15 (25) 19 (19)
$2500-$4999 1(2) 11 (11)
$5000-$7499 7 (12) 5 (5)
$7500-$9999 2 (3) 8 (8)
$10,000-$14,999 4 (7) 12 (12)
$15,000-$24,999 0 (0) 4 (4)
$25,000-$49,999 0 (0) 2(2)
Doesn’t know 18 (30) 21 (21)
Table 2. Psychiatric diagnosis, medical comorbidities, treatment details, and lifestyle characteristics, by gender
Variables Male f (%) Female f (%) 7 p-Value
Diagnosis 11.073 0.026
Bipolar disorder, type 1 11 (18) 13 (13)
Bipolar disorder, type 2 6 (10) 11 (11)
Bipolar disorder, unspecified 4 (7) 6 (6)
Depression 5(8) 30 (30)
Schizoaffective disorder 34 (57) 40 (40)
Number of medications 3.040 0.804
1 0(0) 1(1)
2 2(3) 3(3)
3 6 (10) 8 (8)
4-6 28 (47) 43 (43)
7-9 11 (18) 13 (13)
10 or more 10 (17) 25 (25)
Doesn’t remember 3 (5) 7(7)
How long prescribed 7.237 0.405
Less than a year 4(7) 17 (17)
1-5 years 28 (47) 41 (41)
6-10 17 (28) 21 (21)
11-15 5(8) 10 (1)
16-20 2(3) 3(3)
21-25 1(2) 1(1)
26-30 3(5) 3(3)
>31 0 (0) 4 (4)
Medical comorbidities
Hypertension 0.549 0.760
Medically controlled 18 (30) 28 (28)
Not medically controlled 3 (5) 8 (8)
(Continued)
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Table 2. (Continued)

Variables Male f (%) Female f (%) 7 p-Value
Diabetes 8.250 0.041
Medically controlled 5(8) 21 (21)

Not medically controlled 2 (3) 2 (2)

Hypoglycemia 0 (0) 5(5)

High cholesterol 2.666 0.265
Medically controlled 15 (25) 20 (20)

Not medically controlled 2(3) 10 (10)

Lifestyle Behaviors

Diet 9.562 0.002

Unhealthy 9 (15) 38 (38)

Healthy 51 (85) 62 (62)

Smokes 25 (42) 68 (68) 10.684 0.001
Forget to take medication® 13 (21.3) 19 (19.2) 0.167 0.683
Suicidal ideation 3.923 0.141

Yes, currently 0 (0) 0 (0)

Yes, in the past 25 (42) 53 (53)

No suicidal ideation 35 (58) 47 (47)

Has attempted suicide 1.679 0.432

Yes 26 (43) 42 (42)

No 34 (57) 58 (58)

tForgot to take my medication in the week prior to taking the questionnaire.

Table 3. Total variance explained

Initial Eigenvalues Extraction Sums of Squared Loadings

Component Total % of Variance Cumulative % Total % of Variance Cumulative %
1 7413 30,887 30,887 7413 30,887 30,887
2 2431 10,130 41,017 2431 10,130 41,017
3 1506 6276 47,293 1506 6276 47,293
4 1234 5140 52,433 1234 5140 52,433
5 1205 5019 57,452 1205 5019 57,452
6 972 4048 61,500

7 897 3738 65,238

8 862 3590 68,828

9 779 3244 72,072

10 708 2951 75,023

11 685 2853 77,876

12 644 2683 80,558

13 577 2402 82,961

14 527 2197 85,157

15 499 2080 87,237

16 498 2074 89,311

(Continued)
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Table 3. (Continued)

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance Cumulative % Total % of Variance Cumulative %
17 465 1937 91,248
18 417 1739 92,986
19 364 1517 94,504
20 345 1439 95,943
21 289 1205 97,148
22 267 1111 98,259
23 215 894 99,153
24 203 847 100,000

Extraction Method: Principal Component Analysis.

Table 4. Distribution of answers to the 24 items that remain in the RAS-24

% Of Response

Item Number Totally agree 1 Partially agree 2 Partially disagree 3 Totally disagree 4 Missing Response
2 79.4 11.9 4.4 4.4 0

3 78.8 13.8 3.1 4.4 0

4 78.8 13.8 4.4 3.1 0

5 713 18.8 6.3 31 1 (0.6%)
6 66.9 6.9 14.4 119 0

7 65.0 11.3 6.9 16.9 0

8 75.0 8.8 5.6 10.0 1 (0.6%)
12 75.6 8.1 8.8 6.9 1 (0.6%)
13 60.0 11.3 20.0 8.8 0

15 71.3 8.8 9.4 10.6 0

16 57.5 14.4 9.4 18.8 0

17 81.9 7.5 5.0 5.0 1 (0.6%)
18 69.4 6.9 13.8 10.0 0

19 74.4 10.6 5.6 9.4 0

20 73.8 10.6 5.0 10.0 1 (0.6%)
21 78.1 8.8 2.5 10.6 0

25 81.9 5.6 5.0 7.5 0

33 63.1 9.4 131 144 0

34 71.3 8.8 8.8 10.6 1 (0.6%)
36 60.6 9.4 11.3 18.8 0

37 73.1 8.8 8.8 9.4 0

38 66.3 11.3 3.1 194 0

39 75.0 6.9 8.8 9.4 0

40 66.9 12.5 9.4 11.3 0

Adherence/Nonadherence Behaviors our sample population had positive adherence behaviors and 90%

had nonadherence behaviors, X? (1, N=160) = 102.4, p < 0.001.
Ten percent of men and 10% of women adhered to their medica-
tion regimens. Persons with BD had 12% adherence and 88%

We analyzed the data using a one-way X? test. Different from other
studies, in which frequencies of from 20% to a 60% were observed
[4-6], the frequencies observed in this sample showed that 10% of
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nonadherence behaviors. For MDD, 6% had adherence, and 94%
had nonadherence behaviors. Those with SD had 11% adherence
and 89% nonadherence behaviors.

There was no statistically significant difference between males
and females in the scale scores. There were no differences in the
scale scores by diagnosis. However, we found significant
differences between the scale scores and several patient variables
as follows.

We used a one-way, between-groups ANOVA to analyze the
variable of education in terms of adherence and nonadherence
behaviors. Least significant difference post hoc comparisons exam-
ined differences between groups (p < 0.05). Participants were clas-
sified into four groups: individuals having 0 to 4 years of education,
those having 5 to 8 years of education, those having 9 to 12 years of
education, and those having an undergraduate or higher level of
education. Data are presented as the mean + standard deviation
Participants with an undergraduate or higher degree were found
to be more adherent to medication (1.82 + 0.384 [95% CI, 1.75-
1.89]; p=0.016) in comparison to the group of participants with
5-8 years of education (2.00 £ 0.000 [95% CI, 1.84-2.16],
p =0.044) and that of the participants with 9-12 years of education
(1.95 £ 0.229 [95% CI, 1.87-2.01]; p=0.016). The differences
between these groups were statistically  significant,
F(3, 156) = 2.80; p =0.042; n*=0.051. Having had more years of
education contributes to positive adherence behaviors.
Supplementary Fig. 8 shows the distribution of the different levels
of education with their corresponding adherence/nonadherence
behaviors

Using a question that explored the difficulties of taking medi-
cation, we examined how the scores of our adherence scale
matched up (or did not match up) with the perceptions of the par-
ticipants regarding their own adherence or lack thereof. Before
working with the adherence scale, each participant was asked
whether he or she had any difficulties taking his or her medication.
This question was part of the sociodemographic questionnaire.
Our intention in using this question was to assess each participant’s
scores regarding adherence in light of his or her own perceptions of
the difficulties in adhering to a medication regimen. We analyzed
our data using a 2 (problem taking medication) X 2 (measures of
adherence/nonadherence behaviors ascertained by the scale) X?
test. Though only 21% of the participants reported having difficul-
ties taking their medication, the scale scores indicated that 90% of
them had nonadherence behaviors (X? (1, N=160)=4.80;
p <0.05; ¢ =0.173).

Finally, there was a statistically significant relationship between
participants with cognitive impairment and nonadherence behav-
iors. We used a 2 (adherence/nonadherence behaviors) X 2 (nor-
mal/impairment cognitive functioning) X? test. Fifty-one percent
of nonadherent patient had cognitive impairment (X? (1,
N=160) =3.83; p<0.05; ¢ = —0.155). A more detailed analysis
of cognitive impairment by diagnosis with this sample was pub-
lished by the main author [24].

Discussion and Conclusions

We developed and validated a culturally sensitive adherence-to-
treatment scale. Compared with other studies [4-6], the number
of nonadherence behaviors in this study differed from what has
been found. In our study, there were more participants with non-
adherence behaviors. Education was one of the variables with a sig-
nificant effect on adherence and nonadherence behaviors different
from other studies. Adherence rates were higher in those
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participants with higher levels of education. Cognitive impairment
is another variable that could have an influence related to nonad-
herence behaviors. Using the MMSE-2, we detected that 51% of
patients with nonadherence behaviors had cognitive impairment.

This study supports the notion that adherence to medication
regimens can be estimated in SMI patients based on the education
level of the individual as well as other variables. Different from
other studies, in which participants with high levels of education
were found to be more adherent (though not statistically signifi-
cant so), our study found having a high level of education to be
a statistically significant variable that was associated with both
adherence and nonadherence behaviors [25, 26].

Prior to their being interviewed, we asked the participants what
—if any—difficulties they had in managing their own medication
regimens. The goal was to later assess the differences between per-
ceived and actual (as determined by our scale) adherence; the
answers to this question revealed that nonadherence behaviors
were more frequently practiced than the participants thought them
to be. In the literature, several studies have indicated that self-
reports (compared to other assessment methods) tend to overesti-
mate adherence behavior [27, 28]. Social desirability is one of the
reasons that patients tend to overestimate their effectiveness in
managing their own medication regimens. To help remedy this
issue, social desirability must be addressed and a validated measure
of adherence (one that focuses on the population of interest) used.

The psychometric properties of this particular scale were con-
sidered to be very good. To the best of our knowledge, this is the
first scale in Puerto Rico to measure adherence and nonadherence
to medication regimens in a population of patients with an SMI.
Effectively identifying nonadherence behaviors is the first step
in developing and, subsequently, promoting, psychosocial inter-
ventions that can enhance treatment adherence; such interventions
would be an adjunct to pharmacotherapy [29]. Pharmacotherapy is
the recommended first-line treatment for SMI patients, but medi-
cation adherence is frequently poor, causing relapses and worsen-
ing the psychiatric symptoms and general health of these patients
[2, 30]. Our scale identified adherence and nonadherence behav-
iors in a sample of SMI patients (Table 5). This scale will be known
as the Ralat Adherence Scale (RAS-24) and will consist of 24 items
aimed at assessing adherence and nonadherence in SMI patients.
The RAS-24 will make it possible for healthcare professionals to
explore adherence barriers in their patients.

Five principal components related to adherence and nonadher-
ence behaviors were identified. The first component included four
items related to adherence behaviors. We also identified the rea-
sons for nonadherence, classifying these reasons as being
patient-related, medication-related, stigma related, or related to
alack of support from family members. These five components will
help healthcare professionals to identify not only the nonadher-
ence behaviors but also the reasons for their existence, thereby ena-
bling these professionals to offer interventions that promote
adherence behaviors. When it comes to medication adherence
and nonadherence, tailored psychoeducation has been proven to
be more effective than generalized education. The scale described
in this article offers information about which barriers a given
patient has and helps the health professional to create a tailored
psychosocial intervention to better manage that patient’s issues
with medication; the purpose is to increase the efficaciousness of
this kind of intervention by taking into account the individual’s
personal characteristic, needs, beliefs, and attitudes [31].

This study has several limitations. First, the participants were
not randomly recruited and are not representative of all the
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Table 5. The 24-item Ralat adherence scale (RAS-24: English translation)

Original Item Cronbach’s Alpha if Item
# Adherence behaviors Deleted
2 | recognize that | must take medicine to treat my illness(es). 0.896
3 | begin to take my medicines as soon as the doctor prescribes them for me. 0.895
4 | take my medication every day, without any problems. 0.895
5 | take my medication at the appropriate times. 0.895
Patient-related reasons for nonadherence behaviors
6 If I feel good, | stop taking my medication. 0.891
7 | can stop taking my medicine for a certain period of time. 0.891
8 If I don’t improve immediately, | stop taking my medication. 0.893
12 | take my medicine the first few days and then stop taking it. 0.890
15 | do not take my medication according to the prescribed frequency. 0.892
17 | stopped taking my medication. 0.892
18 I am having trouble taking my medication as prescribed. 0.888
19 | stopped taking my medication because | know | don’t have the condition that | was told | have. 0.891
20 If I improve immediately, | stop taking my medication. 0.891
25 | stopped taking my medication because | don’t accept my illness. 0.892
33 I have difficulty consistently taking the medication | need for my mental health condition. 0.890
34 When | am very happy, | don’t take my medication. 0.891
38 I’d rather take medication to improve my physical health than to take that which would improve my 0.889
mental health.
39 When I’'m upset, | don’t take my medication. 0.889
13 | stopped taking my medication because | forgot about it. 0.891
Medication-related reasons for nonadherence behaviors
16 It is difficult for me to take my medications at different times. 0.889
36 It is difficult for me to take my medications when the doses vary. 0.894
40 I have difficulty consistently taking the medication that is for my physical condition. 0.888
Nonadherence behaviors related to Stigma
21 | think the medications | am supposed to take are for people who are old. 0.892
Nonadherence behaviors deriving from poor support from family members
37 If my family doesn’t like to see me taking a lot of medicine, | stop taking the pills. 0.890

Persons wishing to use the scale are requested to formally contact the main author. The scale is copyrighted.

Puerto Rican SMI patients. Second, patients with other chronic
mental illnesses (e.g., schizophrenia) were not included in the sam-
ple. Third, the reliability of the scale over time (using a test-retest
strategy) was not evaluated. More studies with greater numbers of
patients and in other populations with the same and other chronic
illnesses are needed to test the RAS-24. In the future, measuring
test-retest reliability and performing subsequent validation with
confirmatory factor analysis are recommended.

Despite the limitations mentioned, the results provide relevant
information about the psychometric properties of the RAS-24.

In conclusion, the RAS-24 is a self-administered instrument
with very good psychometric properties; it has already yielded
important information about nonadherence-adherence behaviors.
The scale can help health professionals and researchers to assess
patient adherence or nonadherence to a medication regimen.
Identifying nonadherence behaviors and their causes in patients
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with an SMI will aid in the provision of psychoeducational and
psychosocial interventions to both these patients and—when
applicable—their caretakers, thereby promoting improvements
in their (the patients) psychiatric and comorbid conditions.

The scale can be used for future research examining both pre-
ventive measures and potential treatments.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/cts.2023.527.

Data Availability Statement. The data that support the findings of this study
are available from the corresponding author upon reasonable request.

Acknowledgments. The main author received support from Phase II of the
Postdoctoral Master of Science in Clinical and Translational Research
Program, the Hispanic Alliance for Clinical and Translational Research and
the RCMI-Center for Collaborative Research in Health Disparities, from the


https://doi.org/10.1017/cts.2023.527
https://doi.org/10.1017/cts.2023.527

10

Medical Sciences Campus, University of Puerto Rico. The authors would like to
express their gratitude to the individuals that participated in this study.

The research reported in this publication was supported by the National

Institute on Minority Health and Health Disparities (award numbers
R25MD007607 and U54MD007600) and the National Institute of General
Medical Sciences (NIGMS) of the National Institutes of Health (award number
U54GM133807). The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Institutes of Health.

Disclosures. The author declares no conflict of interest.

Transparency Statement. We confirm that this manuscript is an honest,
accurate, and transparent account of the study being reported; that no impor-
tant aspects of the study have been omitted; and that any discrepancies from the
study as planned have been explained.

References

1.

10.

11.

12.

13.

Jiingst C, Griber S, Simons S, et al. Medication adherence among patients
with chronic diseases: a survey-based study in pharmacies. Q/M 2019;
112(7): 505-512. doi: 10.1093/qjmed/hcz058.

. Maina G, Bechon E, Rigardetto S, et al. General medical conditions are

associated with delay to treatment in patients with bipolar disorder.
Psychosomatics 2013; 54(5): 437-442. doi: 10.1016/j.psym.2012.10.011.

. World Health Organization. Chronic diseases and health promotion:

adherence to long-term therapies: evidence for action. Retrieved from
https://www.who.int/chp/knowledge/publications/adherence_report/en/.
Accessed August 20, 2020.

. Levin JB, Tatsuoka C, Cassidy KA, et al. Trajectories of medication atti-

tudes and adherence behavior change in non-adherent bipolar patients.
Compr Psychiatry 2015; 58: 29-36. doi: 10.1016/j.comppsych.2014.11.023.

. Patel M, David A. Medication adherence: predictive factors and enhance-

ment strategies. Psychiatry 2007; 6(9): 357-361. doi: 10.1016/j.mppsy.2007.
06.003.

. Sajatovic M, Ignacio RV, West JA, et al. Predictors of nonadherence

among individuals with bipolar disorder receiving treatment in a commu-
nity mental health clinic. Compr Psychiatry 2009; 50(2): 100-107.
doi: 10.1016/j.comppsych.2008.06.008.

. Depp CA, Lebowitz BD, Patterson TL, et al. Medication adherence skills

training for middle-aged and elderly adults with bipolar disorder: develop-
ment and pilot study. Bipolar Disord 2007; 9(6): 636-645. doi: 10.1111/j.
1399-5618.2007.00397 x.

. Carliner H, Collins PY, Cabassa L], et al. Prevalence of cardiovascular risk

factors among racial and ethnic minorities with schizophrenia spectrum
and bipolar disorders: a critical literature review. Compr Psychiatry 2014;
55(2): 233-247. doi: 10.1016/j.comppsych.2013.09.009.

. Daviglus ML, Pirzada A, Talavera GA. Cardiovascular disease risk factors

in the Hispanic/Latino population: lessons from the Hispanic Community
Health Study/Study of Latinos (HCHS/SOL). Prog Cardiovasc Dis 2014;
57(3): 230-236. doi: 10.1016/j.pcad.2014.07.006.

Lanouette NM, Folsom DP, Sciolla A, et al. Psychotropic medication non-
adherence among United States Latinos: a comprehensive literature review.
Psychiatr Serv 2009; 60(2): 157-174. doi: 10.1176/appi.ps.60.2.157.
Ayerbe L, Forgnone I, Addo J, et al. Hypertension risk and clinical care in
patients with bipolar disorder or schizophrenia; a systematic review and
meta-analysis. J Affect Disord 2018; 225: 665-670. doi: 10.1016/j.jad.
2017.09.002.

Goodrich DE, Kilbourne AM, Lai Z, et al. Design and rationale of a
randomized controlled trial to reduce cardiovascular disease risk
for patients with bipolar disorder. Contemp Clin Trials 2012; 33(4):
666-678. doi: 10.1016/j.cct.2012.02.010.

Damegunta SR, Gundugurti PR. A cross-sectional study to
estimate cardiovascular risk factors in patients with bipolar disorder.

https://doi.org/10.1017/cts.2023.527 Published online by Cambridge University Press

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Ralat and Rodriguez-Goémez

Indian ] Psychol Med 2017; 39(5):
IJPSYM_369_17.

Birkenaes AB, Opjordsmoen S, Brunborg C, et al. The level of cardio-
vascular risk factors in bipolar disorder equals that of schizophrenia: a com-
parative study. J Clin Psychiatry 2007; 68(6): 917-923. doi: 10.4088/jcp.
v68n0614.

Vancampfort D, Firth J, Schuch F, et al. Physical activity and sedentary
behavior in people with bipolar disorder: a systematic review and meta-
analysis. ] Affect Disord 2016; 201: 145-152. doi: 10.1016/j.jad.2016.05.020.
De Hert M, Dekker JM, Wood D, et al. Cardiovascular disease and diabetes
in people with severe mental illness position statement from the European
Psychiatric Association (EPA), supported by the European Association for
the Study of Diabetes (EASD) and the European Society of Cardiology
(ESC). Eur Psychiatry 2009; 24(6): 412-424. doi: 10.1016/j.eurpsy.
2009.01.005.

Hennekens CH, Hennekens AR, Hollar D, et al. Schizophrenia and
increased risks of cardiovascular disease. Am Heart ] 2005; 150(6):
1115-1121. doi: 10.1016/j.ah;j.2005.02.007.

De Hert M, Detraux J, Vancampfort D. The intriguing relationship
between coronary heart disease and mental disorders. Dialogues Clin
Neurosci 2018; 20(1): 31-40. doi: 10.31887/DCNS.2018.20.1/mdehert.
Saloojee S, Burns JK, Motala AA. Metabolic syndrome in South African
patients with severe mental illness: prevalence and associated risk factors.
PLoS One 2016; 11(2): €0149209. doi: 10.1371/journal.pone.0149209.
DeVellis RF. Scale development: theory and applications, 3rd ed. SAGE
Publications, Inc; 2012.

Ralat SI, Depp CA, Bernal G. Reasons for nonadherence to psychiatric
medication and cardiovascular risk factors treatment among Latino bipolar
disorder patients living in Puerto Rico: a qualitative study. Community
Ment Health ] 2018; 54(6): 707-716. doi: 10.1007/s10597-017-0202-z.
Lawshe C. A quantitative approach to content validity. Pers Psychol 1975;
28: 563-575. doi: 10.1111/j.1744-6570.1975.tb01393 x.

Kline T. Psychological testing: a practical approach to design and evaluation.
SAGE Publications, Inc.; 2005. doi: 10.4135/9781483385693.

Ralat SI. Using the MMSE-2 to measure cognitive deterioration in a sample
of psychiatric patients living in Puerto Rico. Int ] Environ Res Public Health
2021; 18(1694): 1-13. doi: 10.3390/ijerph18041694.

Rolnick SJ, Pawloski PA, Hedblom BD, et al. Patient characteristics asso-
ciated with medication adherence. Clin Med Res 2013; 11(2): 54-65.
doi: 10.3121/cmr.2013.1113.

Gavrilova A, Bandere D, Rutkovska I, et al. Knowledge about disease,
medication therapy, and related medication adherence levels among
patients with hypertension. Medicina (Kaunas) 2019; 55(11): 715.
doi: 10.3390/medicina55110715.

Stirratt MJ, Dunbar-Jacob J, Crane HM, et al. Self-report measures of
medication adherence behavior: recommendations on optimal use.
Transl Behav Med 2015; 5(4): 470-482. doi: 10.1007/s13142-015-0315-2.
Atkinson TM, Rodriguez VM, Gordon M, et al. The association between
patient-reported and objective oral anticancer medication adherence
measures: a systematic review. Oncol Nurs Forum 2016; 43(5): 576-582.
doi: 10.1188/16.ONF.576-582.

Berk L, Hallam KT, Colom F, et al. Enhancing medication adherence in
patients with bipolar disorder. Hum Psychopharmacol 2010; 25(1): 1-16.
doi: 10.1002/hup.1081.

Chatterton ML, Stockings E, Berk M, et al. Psychosocial therapies
for the adjunctive treatment of bipolar disorder in adults: network meta-
analysis. Br ] Psychiatry 2017; 210(5): 333-341. doi: 10.1192/bjp.bp.116.
195321.

Newman-Casey PA, Robin AL, Blachley T, et al. The most common
barriers to glaucoma medication adherence: a cross-sectional survey.
Ophthalmology 2015; 122(7): 1308-1316. doi: 10.1016/j.ophtha.2015.
03.026.

634-640. doi: 10.4103/IJPSYM.


https://doi.org/10.1093/qjmed/hcz058
https://doi.org/10.1016/j.psym.2012.10.011
https://www.who.int/chp/knowledge/publications/adherence_report/en/
https://doi.org/10.1016/j.comppsych.2014.11.023
https://doi.org/10.1016/j.mppsy.2007.06.003
https://doi.org/10.1016/j.mppsy.2007.06.003
https://doi.org/10.1016/j.comppsych.2008.06.008
https://doi.org/10.1111/j.1399-5618.2007.00397.x
https://doi.org/10.1111/j.1399-5618.2007.00397.x
https://doi.org/10.1016/j.comppsych.2013.09.009
https://doi.org/10.1016/j.pcad.2014.07.006
https://doi.org/10.1176/appi.ps.60.2.157
https://doi.org/10.1016/j.jad.2017.09.002
https://doi.org/10.1016/j.jad.2017.09.002
https://doi.org/10.1016/j.cct.2012.02.010
https://doi.org/10.4103/IJPSYM.IJPSYM_369_17
https://doi.org/10.4103/IJPSYM.IJPSYM_369_17
https://doi.org/10.4088/jcp.v68n0614
https://doi.org/10.4088/jcp.v68n0614
https://doi.org/10.1016/j.jad.2016.05.020
https://doi.org/10.1016/j.eurpsy.2009.01.005
https://doi.org/10.1016/j.eurpsy.2009.01.005
https://doi.org/10.1016/j.ahj.2005.02.007
https://doi.org/10.31887/DCNS.2018.20.1/mdehert
https://doi.org/10.1371/journal.pone.0149209
https://doi.org/10.1007/s10597-017-0202-z
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.4135/9781483385693
https://doi.org/10.3390/ijerph18041694
https://doi.org/10.3121/cmr.2013.1113
https://doi.org/10.3390/medicina55110715
https://doi.org/10.1007/s13142-015-0315-2
https://doi.org/10.1188/16.ONF.576-582
https://doi.org/10.1002/hup.1081
https://doi.org/10.1192/bjp.bp.116.195321
https://doi.org/10.1192/bjp.bp.116.195321
https://doi.org/10.1016/j.ophtha.2015.03.026
https://doi.org/10.1016/j.ophtha.2015.03.026
https://doi.org/10.1017/cts.2023.527

	The RAS-24: Development and validation of an adherence-to-medication scale for severe mental illness patients
	Introduction
	Methods
	Scale Development and Validation
	Participants
	Reliability, Validity, and Statistical Analysis

	Results
	Baseline Sample Characteristics
	Factor Analysis
	Reliability
	Adherence/Nonadherence Behaviors

	Discussion and Conclusions
	References


