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ORIGINAL ARTICLE

Association between non-adherence behaviors, patients’ experience with
healthcare and beliefs in medications: a survey of patients with different
chronic conditions

Luis Cea-Calvoa, Ignacio Mar�ın-Jim�enezb, Javier de Toroc, Mar�ıa J. Fuster-RuizdeApodacad, Gonzalo Fern�andeza,
Nuria S�anchez-Vegaa and Domingo Orozco-Beltr�ane

aMedical Affairs Department, Merck Sharp & Dohme Spain, Madrid, Spain; bIBD Unit, Gastroenterology Department, Clinical Research
Institute Gregorio Mara~n�on (IiSGM), Gregorio Mara~n�on University Hospital, Madrid, Spain; cRheumatology Department, A Coru~na University
Hospital, A Coru~na, Spain; dSEISIDA (Spanish AIDS Multidisciplinary Society), Madrid, Spain; eClinical Medicine Department, Miguel
Hernandez University, San Juan de Alicante, Spain

ABSTRACT
Objective: The objective of the current work was to assess the frequency of non-adherence behaviors
and potential association with patients’ experience with healthcare and beliefs in medicines self-
reported by patients with four different chronic conditions.
Methods: Patients responded anonymously to a survey comprising five non-adherence behaviors
(based on physician and patient input), an assessment of patients’ experience with healthcare using
the validated Instrument to Evaluate the EXperience of PAtients with Chronic diseases (IEXPAC), and a
validated Spanish version of the Beliefs about Medicines Questionnaire (BMQ). Associations of non-
adherence behavior were analyzed using logistic regression models.
Results: Of 1530 respondents, 53.1% reported �1 non-adherence behavior. Non-adherence rates were
59.8% in diabetes mellitus (DM), 56.0% in rheumatic disease, 55.6% in inflammatory bowel disease,
and 42.8% in human immunodeficiency virus (HIV) infection patients (p < .001). IEXPAC and BMQ
scores were higher in adherent vs. non-adherent patients. In multivariate analysis, non-adherence
behavior was strongly associated with lower overall BMQ, lower BMQ Necessity scores and higher
BMQ Concerns scores (p < .001 for all), and with a lower IEXPAC self-management score (p ¼ .007),
but not with the overall IEXPAC score. Non-adherence was more frequent in DM patients compared
with HIV infection patients (p < .001).
Conclusions: Patients’ beliefs in medicines-a lower perception for the necessity of medication, and
higher concerns in taking medication-and low patient self-management experience score were associ-
ated with non-adherence behavior. These are modifiable aspects that need to be addressed to
increase medication adherence in chronic disease.
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Introduction

Adherence rates to long-term therapy of chronic diseases are
typically lower than those for acute diseases, averaging
around 50% in developed countries, with rates showing a
dramatic reduction after the first 6months of treatment,
especially in non-symptomatic conditions or in diseases with
periods of inactivity1,2. Non-adherence to therapy can be
unintentional due to unplanned behavior, or intentional
reflecting a rational decision-making process in which patient
beliefs and the level of cognition are important factors in
the process3,4.

Several factors are related to non-adherence (i.e. patient-,
disease-, condition-, social/economic- and health system-
related1,2). In chronic disease, several studies have shown a
relationship between adherence and patients’ beliefs in

medicines5–12. Higher adherence rates in chronic disease
have also been equated with better patient experiences with
current and past care13,14. Both patients’ beliefs and patients’
experiences are relevant because they have the potential to
be modified using a patient-centered approach from the clin-
ical teams.

With the number of patients with chronic conditions
increasing dramatically, the real challenge is not only to
identify non-adherent patients but to prevent non-adherence
behaviors to achieve better outcomes1,2. Understanding the
impact of patients’ experiences and patients’ beliefs’ on non-
adherence behaviors is very relevant because it can guide
the implementation of specific preventative actions for
patients with chronic conditions. Although studies have
demonstrated a link between patients’ beliefs in medicines

CONTACT Luis Cea-Calvo luis.cea@merck.com Medical Affairs Department, Merck Sharp & Dohme Spain, Josefa Valc�arcel 38, Madrid 28027, Spain
Supplemental data for this article is available online at https://doi.org/10.1080/03007995.2019.1676539.

� 2019 Merck Sharp & Dohme Spain. Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.
www.cmrojournal.com

CURRENT MEDICAL RESEARCH AND OPINION
2020, VOL. 36, NO. 2, 293–300
https://doi.org/10.1080/03007995.2019.1676539
Article ST-0285.R1/1676539

http://crossmark.crossref.org/dialog/?doi=10.1080/03007995.2019.1676539&domain=pdf&date_stamp=2020-01-18
https://doi.org/10.1080/03007995.2019.1676539
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.tandfonline.com


and patients’ healthcare experience with adherence5–10, to
the best of our knowledge, no studies have been conducted
that have included both experience with healthcare and
beliefs in medications as covariates for their association with
behaviors of medication adherence/non-adherence in
patients with different chronic conditions. Moreover, it is
also important that this information is self-reported by
patients to avoid potential bias imposed by the intervention
of the clinical team.

The objective of the current work was to assess the fre-
quency of non-adherence behaviors and their potential asso-
ciation with patients’ experience with healthcare and beliefs
in medicines, in a large group of patients with chronic dis-
eases who self-reported information on these topics via an
anonymous survey.

Methods

A cross-sectional survey was handed to 2474 adult patients
with four chronic diseases: diabetes mellitus (DM), human
immunodeficiency virus (HIV) infection, inflammatory bowel
disease (IBD) or rheumatic diseases, as described previ-
ously15. The survey content was developed by a group of
physicians with experience in the care of the abovemen-
tioned patients, with input from members of patients’
associations, which reviewed and approved the final con-
tent and endorsed the project. The protocol, instructions
for patients and survey content were reviewed and
approved by the Clinical Research Ethics Committee of the
Gregorio Mara~n�on Hospital of Madrid, Spain. Due to the
anonymous nature of the survey, and as agreed by the
Clinical Investigation Ethics Committee, the voluntary return
of completed surveys was taken as patient implied consent
to participate in the survey. There was no collection of
data from clinical charts.

The survey included multiple-choice questions concerning
patient demographics and healthcare-related characteristics,
the Instrument to Evaluate the EXperience of PAtients with
Chronic diseases (IEXPAC) Questionnaire16 and the Beliefs
About Medicines (BMQ) Questionnaire17. Five non-adherence
behaviors were agreed by both physicians and patients: (1)
forgetfulness in taking medication resulting in skipped doses;
(2) taking doses of medication at unscheduled hours; (3)
stopping the medication when feeling well; (4) stopping
medication if it makes the patient feel unwell; (5) and stop-
ping medication after reading the patients’ informa-
tion leaflet.

The IEXPAC tool, which was developed and validated in
Spain16, was used to evaluate patients’ experience with
healthcare. IEXPAC is a 12-item instrument involving 11 items
which refer to patients’ experiences within the previous
6months, and the 12th item concerning hospitalization,
which refers to patient experience within the previous
3 years. Answers are recorded on a 5-point Likert Scale rang-
ing from always (scored as 10) to never (scored as 0). The
overall IEXPAC score is the sum of scores from items 1–11
divided by eleven. In addition, three factors are derived from
these items: Factor 1 termed “productive interactions” is the

average of the scores for items 1, 2, 5, and 9 and refers to
the characteristics and content of interactions between
patients and professionals; Factor 2, termed the “new rela-
tional model” is the average of scores for items 3, 7, and 11
and refers to new forms of patient interaction with the
healthcare system, via the internet, or with peers; and Factor
3, termed “patient self-management” is the average of scores
for items 4, 6, 8, and 10 and refers to the ability of patients
to manage their own care and improve their well-being, fol-
lowing interventions mediated by healthcare professionals16.

The BMQ assesses patients’ beliefs about disease-specific
drugs (BMQ-Specific) used to control their illness17. The vali-
dated Spanish version of BMQ18 was used in this study. This
10-item questionnaire covers two domains - Necessity and
Concerns consisting of five statements per domain. Patient
response is indicated on a 5-point Likert Scale, ranging from
strongly agree (scored as 5) to strongly disagree (scored as
1). Scores are summed for each individual item, and total
scores for the Necessity and Concerns domains (each ranging
from 5 to 25) are also calculated. Higher scores in the
Necessity Scale indicate stronger beliefs in the necessity of
the prescribed medication; in the Concerns Scale, higher
scores indicate more concern about taking the medication.
The overall BMQ score is calculated as the difference
between the Necessity Scale and Concerns Scale scores, with
a possible range of �20 to þ20.

Statistical analysis

The survey was exploratory, and no formal hypothesis or
pre-specified sample size was calculated. The sample size
was conservatively estimated based on the prevalence of a
qualitative variable (50%), confidence intervals (CI; 95%), pre-
cision (6%) and incorrectly completed questionnaires (15%),
which yielded an initial sample size of 314 patients for each
of the four chronic diseases studied. Assuming an expected
response rate of 50%, the final sample size was 628 patients
for each disease. Thus, we planned to hand the survey to
�2500 patients (625 patients for each chronic disease)15.

Quantitative variables are described by mean and stand-
ard deviation (SD), and qualitative variables using frequencies
or percentages. The main variable studied was the presence
of at least one non-adherence behavior, dichotomized as a
binary variable, and described by percentage. A sensitivity
analysis was also performed considering the number of non-
adherence behaviors as the main variable instead of treating
it as a binary variable.

Differences in the frequency of the main variable (pres-
ence of at least one non-adherence behavior) in bivariate
analysis were analyzed with v2 or Fisher exact tests. The
Student t-test was used to compare the IEXPAC and BMQ
scores in patients with or without non-adherence behaviors.
Association between the presence of non-adherence behav-
iors with demographic, treatment-related variables, and
IEXPAC and BMQ scores, were studied with logistic regres-
sion models. Odds ratios with 95% CI were calculated.
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Results

The survey was handed to 2474 patients and was returned
by 1618 patients, giving a response rate of 65.4%. A total of
1530 patients were suitable for study of medication adher-
ence (336 with rheumatic disease [22.0%], 322 with IBD
[21.0%], 442 with HIV infection [28.9%], and 430 with DM
[28.1%]). The 88 patients excluded from this analysis did not
provide reliable information for questions relating to adher-
ence, thus precluding their classification as with/without
non-adherence behaviors. The mean age was 56.2 (14.6)
years, and 59.2% of patients were male. The demographic
characteristics and distribution of the current population
were similar to the overall population, as described by
Orozco-Beltran et al.15.

Non-adherence behaviors

Of 1530 patients, 813 (53.1%, 95% CI, 50.6–56.6) reported at
least one non-adherence behavior. The proportion of
patients reporting non-adherence ranged from 42.8% (189 of
442) for patients with HIV infection to 59.8% (257 of 430) for
patients with DM; differences between the four chronic
diseases were statistically significant (p < .001). Specific non-
adherence behaviors, presented in Table 1, showed signifi-
cant differences between the four diseases for stopping
medication “when feeling well”, “if it makes the patient feel
unwell”, and “after reading the patients’ information leaflet”
(p < .001 for all). Compared with DM, IBD and rheumatic dis-
ease, patients with HIV infection had the lowest proportion
of patients for each of these non-adherence behaviors
(Table 1).

The proportion of patients with at least one non-adher-
ence behavior was similar in men and women (p ¼ .323),
and by age quartiles (p ¼ .424), and was slightly higher in
patients who declared having no educational level achieve-
ment (67.4%, p ¼ .056; Supplementary Table 1). Regarding
medication, the proportion of patients with non-adherence
behavior did not differ by number of medicines taken daily
but was higher in patients who took their medications 3 or 4
times per day (58.1%) compared with those taking medica-
tion once or twice per day (50.2%, p ¼ .004; Supplementary
Table 1).

Patients’ experience with healthcare, beliefs about
medicines and non-adherence behaviors

Table 2 shows the overall IEXPAC score, Factors 1–3 scores
and patients’ responses to each IEXPAC statement, stratified

by adherence/non-adherence. The overall IEXPAC score, and
Factor 1 (productive interactions) and Factor 3 (self-manage-
ment) scores were significantly higher in patients without
non-adherence behaviors (p < .001 for all). Factor 2 scores
(new relational model) were similar in both groups (Table 2).

The proportion of patients who responded always/mostly
to Factor 1 and Factor 3 statements were generally high and
slightly higher in patients without non-adherence behaviors,
except for statement 9 (“They worry about my welfare”),
which was high in both groups, and statement 10 (“I have
been informed about health and social resources that can
help me”), which was low in both groups. The proportions of
patients answering always/mostly were similar for Factor 2
statements and did not differ between patients with or with-
out non-adherence behaviors (Table 2).

Figure 1 shows the proportion of patients with at least 1
non-adherence behavior displayed by quartiles of overall
IEXPAC and Factor scores, with patients in quartile 1 having
the lowest scores (worse experience) and those in quartile 4
having the highest scores (better experience). Significant dif-
ferences between the quartiles were found for overall
IEXPAC scores and for Factor 1 and Factor 3 scores, with
higher frequencies of non-adherence in patients with lower
experience scores (all p linear-trend values <.001), but not
for Factor 2 score. This linear relationship was also seen
when patients were stratified by number of non-adherence
behaviors present in 4 groups (n¼ 0, n¼ 1, n¼ 2, n¼ 3 or
more non-adherence behaviors). Higher frequencies of 3 or
more non-adherence behaviors were seen in patients in the
lowest quartiles of IEXPAC scores, whilst higher frequencies
of zero non-adherence behavior were seen in the highest
experience quartiles (p linear-trend <.001, Supplementary
Table 2).

Table 3 shows the overall BMQ score, and Necessity and
Concerns Scale scores in patients with or without non-
adherence behaviors, and the proportion of patients giving
strongly agree/agree responses to individual BMQ items.
Patients with non-adherence behaviors had significantly
lower overall BMQ and Necessity Scale scores, and signifi-
cantly higher Concerns Scale compared with patients without
non-adherence behavior (p < .001 for all).

In general, the proportion of patients who strongly
agreed/agreed with the Necessity statements was high
(>70%), and all of them were higher in patients without
non-adherence behaviors. A meaningful proportion of
patients strongly agreed/agreed with the Concerns state-
ments: for example, 44.1 and 61.4% strongly agreed/agreed
with the statements “Having to take my medicines worries
me” and “I sometimes worry about the long-term effects of

Table 1. Prevalence of non-adherence behaviors in chronic diseases.

All patients
(n¼ 1,530)

Rheumatic disease
(n¼ 336)

IBD
(n¼ 322)

HIV infection
(n¼ 442)

DM
(n¼ 430)

p-Value

At least one non-adherence behavior, n (%) 812 (53.1) 188 (56.0) 179 (55.6) 189 (42.8) 257 (59.8) <.001
Forgetfulness in taking medication (skipping doses), n (%) 496 (32.4) 96 (28.6) 117 (36.2) 140 (31.6) 143 (33.3) .199
Taking medication at unscheduled hours, n (%) 89 (5.8) 19 (5.6) 18 (5.5) 22 (5.0) 31 (7.1) .588
Stopping medication when feeling well, n (%) 90 (5.9) 34 (10.1) 21 (6.5) 11 (2.5) 25 (5.7) <.001
Stopping medication if it makes the patient feel unwell, n (%) 418 (27.3) 111 (33.0) 91 (28.3) 55 (12.5) 160 (37.2) <.001
Stopping medication after reading the patients’ information leaflet, n (%) 179 (11.7) 39 (11.5) 27 (8.4) 30 (6.8) 83 (19.4) <.001

Abbreviations. DM, Diabetes mellitus; HIV, Human immunodeficiency virus; IBD, Inflammatory bowel disease.
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my medicines”. The proportion who strongly agreed/agreed
with Concerns statements were even higher in patients with
non-adherence behaviors (Table 3).

Figure 2 shows the proportion of patients with �1 non-
adherence behavior displayed by quartiles of overall BMQ
and Necessity and Concerns Scale scores, with patients in
quartiles 1 and 4 having the lowest and highest scores,
respectively. Significant differences between the quartiles
were found for overall BMQ and Necessity Scale scores (p lin-
ear-trend values < .001), with the highest proportion of non-
adherent patients found in quartile 1 (weaker beliefs). There
were also significant differences between the quartiles for
the Concerns Scale scores (p linear-trend <.001), with the
highest proportion of non-adherent patients found in
quartile 4 (higher concerns). Likewise, there was a linear
relationship between beliefs scores and number of non-
adherence behaviors, with the highest percentages of

Table 2. Overall IEXPAC and Factor scores in patients with or without non-adherence behaviors, and the proportion of patients giving always/mostly responses
to individual IEXPAC items.

All patients Patients with
�1 non-adherence

behavior

Patients without
non-adherence

behavior

p-Value

IEXPAC and Factors, mean (SD)
IEXPAC overall score 6.0 (1.9) 5.8 (1.9) 6.2 (1.9) < .001
Factor 1: Productive interactions score (items 1, 2, 5, and 9) 8.0 (2.2) 7.8 (2.2) 8.3 (2.2) < .001
Factor 2: New relational model score (items 3, 7, and 11) 2.0 (2.3) 2.1 (2.2) 2.0 (2.3) .193
Factor 3: Self-management score (items 4, 6, 8, and 10) 7.1 (2.3) 6.8 (2.3) 7.4 (2.3) <.001

IEXPAC items Always/mostly responses (%) p-Value

1. They respect my lifestyle 81.5 78.9 84.3 .007
The professionals who care for me listen to me and ask me about my needs, habits and
preferences to adapt my treatment and care plan

2. They are coordinated to offer good health care to me 69.1 66.1 72.5 .008
Health and social care services are coordinated to improve my wellbeing and quality of life in
my environment (family, neighborhood, town).

3. They help me to get information from the internet 15.0 16.0 13.8 .233
The professionals who care for me inform me about trustful webpages and internet forums
that I can consult to know my disease better, its treatment and the consequences they may
have on my life.

4. Now I can take care of myself better 80.8 76.2 86.1 <.001
I feel that my confidence in my ability to take care of myself, manage my health problems
and keep my autonomy has improved.

5. They ask me and help me to follow my treatment plan 79.5 76.1 83.3 .001
I regularly review adherence to my treatment and care plan with the professionals who care
for me.

6. We set goals for a healthy life and better control my illness 69.8 65.8 74.3 <.001
I’ve been able to agree with the professionals who care for me on specific objectives
regarding diet, physical exercise and medication to get better control of my health problems.

7. I can use the internet and my mobile phone to consult my medical records 7.2 6.4 8.0 .241
I can consult my clinical record, tests results, programmed visits and access to other services
through the internet or the mobile app of my health service.

8. They make sure that I take medication correctly 75.8 71.8 80.3 <.001
The professionals who care for me review with me all of the medication I take, how I take it
and how it suits me.

9. They worry about my welfare 84.1 82.9 85.6 .151
The professionals who care for me are concerned with my quality of life and I feel they are
committed to my wellbeing.

10. I have been informed on health and social resources that can help me 41.3 39.1 43.8 .067
The professionals who care for me inform me about health and social resources available in
my neighbourhood or town that I can use to improve my health problems and take better
care of myself.

11. They encourage me to talk to other patients 14.7 15.2 14.3 .647
The professionals who care for me invite me to participate in patients groups to share
information and experiences on how to care for ourselves and improve our health.
Respond to the following statement only if you have been admitted to the hospital in the
last 3 years

12. They care about me when I come home after being in the hospital 30.5 31.0 30.1 .783
After hospital discharge, they have called or visited me at home to see how I was and what
care I needed.
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Figure 1. Frequency of at least one non-adherence behavior by quartiles (Q) of
IEXPAC experience scores. Quartiles of IEXPAC overall score: Q1: <4.77; Q2:
4.77–6.36; Q3: 6.36–7.27; Q4: >7.27. Quartiles of Factor 1 (productive interac-
tions) score: Q1: <6.87; Q2: 6.87–8.75; Q3: 8.75–10.0; Q4: >10.0. Quartiles of
Factor 2 (new relational model) score: Q1: 0; Q2: 0–1.66; Q3: 1.66–3.33; Q4:
>3.33. Quartiles of Factor 3 (patient self-management) score: Q1: <5.62; Q2:
5.62–7.50; Q3: 7.50–8.75; Q4: >8.75. p-Values denote linear trend.
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patients with 2 or with 3 or more non-adherence behaviors
found in the lowest quartiles of beliefs scores, and the higher
frequencies of zero non-adherence behaviors in the
highest beliefs quartiles (p linear-trend <.001, Supplementary
Table 3).

Multivariate analysis

The impact of different variables in the presence of �1 non-
adherence behavior was studied in two logistic regression
models. The first model included age, gender, background
disease, number of medicines per day, number of times per
day taking medication, overall IEXPAC and BMQ scores
(Table 4). Non-adherence was positively associated with DM
(Odds Ratio [OR]¼ 2.17, 95% CI 1.43–3.29, p < .001 com-
pared with patients with HIV infection), and negatively asso-
ciated with Beliefs score (OR per unit of BMQ score
increment ¼ 0.93, 95% CI 0.91–0.95, p < .001). Associations
with the taking of medication 3-4 times per day and the
number of medicines per day did not reach statistical

significance. Similar results were seen when the study vari-
able was treated as an ordinal variable (number of non-
adherence behaviors); the number of non-adherence behav-
iors was inversely related to BMQ score (p < .001) and the
association with the taking of medication 3–4 times reached
statistical significance (p ¼ .035). In the second model, overall
scores were substituted by IEXPAC Factor scores (productive
interactions, new relational model and self-management) and
BMQ Necessity and Concerns Scale scores. Non-adherence was
positively associated with DM (OR ¼ 2.29, 95% CI 1.47–3.56,
p < .001 compared to patients with HIV infection), negatively
associated with IEXPAC self-management score (OR per unit of
increment ¼ 0.87, 95% CI 0.79–0.96, p¼ .007) and with BMQ
Necessity score (OR per unit of increment ¼ 0.93, 95% CI
0.90–0.97, p< .001), and positively associated with Concerns
score (OR per unit of increment ¼ 1.08, 95% CI 1.04–1.11,
p < .001) (Table 4). These associations were also found when
the number of non-adherence behaviors was studied (p-values
for self-management, Necessity, and Concerns scores: .003,
<.001, and <.001, respectively).

Due to the observed association between background dis-
ease and non-adherence behaviors, we performed multivariate
analysis for each group of patients to assess whether variables
associated with non-adherence differed (Supplementary
Tables 4(a–d)). In patients with IBD, non-adherence was
inversely associated with IEXPAC experience and BMQ beliefs
scores (p ¼ .025 and p ¼ .004) in model 1 and directly to
Concerns score (p ¼ .006) in model 2. In rheumatic disease
patients, only an inverse association of non-adherence with
beliefs score was found in model 1 (p ¼ .052). In patients
with HIV infection, non-adherence was associated with lower
beliefs score (p ¼ .003), younger age (p ¼ .020) and female
sex (p ¼ .005) in model 1, and with younger age (p ¼ .046),
female sex (p ¼ .005) and higher Concerns score (p ¼ .018) in
model 2. Finally, non-adherence in DM patients was inversely
associated with beliefs score (p < .001) in model 1, whilst in
model 2 was associated with higher Concerns score (p ¼ .001)
and lower Necessity and self-management scores (p ¼ .028

Table 3. Overall Beliefs about Medicines Questionnaire (BMQ), Necessity and Concerns Scale scores in patients with or without non-adherence behaviors, and
the proportion of patients giving strongly agree/agree responses to individual BMQ items.

All Patients with � 1 non-
adherence behavior

Patients without non-
adherence behavior

p-Value

BMQ and factors, mean (SD)
BMQ overall score 6.6 (6.3) 5.2 (6.1) 8.2 (6.3) <.001
Necessity Scale score 21.0 (4.1) 20.4 (4.3) 21.8 (3.8) <.001
Concerns Scale score 14.4 (4.6) 15.1 (4.3) 13.5 (4.8) <.001

Strongly agree/agree (%) p-Value

Necessity Scale
My health, at present, depends on my medicines 84.8 81.1 88.9 <.001
My life would be impossible without my medicines 75.7 70.7 81.3 <.001
Without my medicines, I would be very ill 78.9 74.6 83.7 <.001
My health, in the future, will depend on my medicines 81.3 77.2 85.9 <.001
My medicines protect me from becoming worse 87.7 86.1 89.6 .037

Concerns Scale
Having to take my medicines worries me 44.4 51.1 36.8 <.001
I sometimes worry about the long-term effects of my medicines 61.4 65.0 57.4 .003
My medicines are a mystery to me 26.6 27.4 25.6 .446
My medicines disrupt my life 16.2 18.2 13.8 .020
I sometimes worry about becoming too dependent on my medicines 33.7 38.4 28.4 <.001
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Figure 2. Frequency of at least one non-adherence behavior by quartiles (Q) of
BMQ beliefs in medicines scores. Quartiles of BMQ overall score: Q1: <2; Q2:
2–6; Q3: 6–11; Q4: >11. Quartiles of Necessity Scale score: Q1: <19; Q2: 19–21;
Q3: 21–25; Q4: >25. Quartiles of Concerns Scale score: Q1: <11; Q2: 11–15; Q3:
15–18; Q4: >18. p-Values denote linear trend.
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and p¼ .001). Associations in these cases are limited by the
much lower sample sizes of each group.

Discussion

In the current work, we describe associations of non-adher-
ence behaviors with patients’ experience with healthcare,
and with patients’ beliefs in medicines, which were assessed
using the validated instruments IEXPAC16 and BMQ-
Specific17,18, respectively. Patients’ responses were obtained
through an anonymous and voluntary survey, which should
have minimized the potential bias that can be imposed by
healthcare professionals when they seek information from
patients directly.

In multivariate analysis, we found a strong association of
non-adherence with lower scores in the overall BMQ, and
also with lower BMQ Necessity and higher BMQ Concerns
scores. Thus, patients with strong beliefs in the necessity for
their medication and with fewer concerns about taking their
medication have a lower frequency of non-adherence behav-
iors. An association with the overall IEXPAC score was not
apparent, although a lower self-management IEXPAC score
(Factor 3) was associated with non-adherence behavior. Thus,
our study identified several aspects of healthcare and
patients’ beliefs that have the potential to be addressed in
clinical practice with programs that ultimately aim to prevent
patients’ non-adherence behaviors. Associations of non-
adherence with beliefs in medications and IEXPAC self-
management scores were also found when the population
was stratified by number of non-adherence behaviors, which
give strength to the observed results.

Non-adherence behaviors were less frequent in patients
with HIV infection compared to patients with other chronic
conditions. Moreover, we found a strong association of
non-adherence with DM compared with patients with HIV
infection in the multivariate analysis. A recent US study that
compared adherence rates (assessed by the proportion of
days covered) in three chronic conditions found that dia-
betes had the lowest adherence rate (45.0%) compared with
hypertension (56.6%) and hyperlipidemia (52.2%)19. A meta-
analysis of 17 disease conditions also found that mean
adherence was superior in HIV disease (88.3%) compared

with diabetes (67.5%)20. Non-adherence behavior in the pre-
sent study was 59.8% for DM (i.e. adherence, 40.2%), 56.0%
for rheumatic disease, 55.6% for IBD and 42.8% for HIV infec-
tion. A more personalized and comprehensive approach to
HIV patients’ healthcare, implemented by specialized HIV
clinics in Spain during the past decades, and the substantial
involvement of these patients in their care, probably account
for these differences. Nevertheless, there is still considerable
room for improvement for HIV patients, given that more
than 40% in this study had non-adherence behaviors, and a
recent meta-analysis concluded that only 62% of HIV patients
adhered to intake of >90% of their prescribed antiretroviral
drugs21. The higher frequency of non-adherence in DM
patients deserves future research of potential associated fac-
tors that may explain this difference. Specific multivariate
analysis for each subgroup of patients comprising our sam-
ple revealed several differences in the variables associated
with non-adherence. Of special interest is the finding, in the
group of patients with HIV infection, of a strong association
of non-adherence with younger age and female sex, which
was not found in patients with other background diseases.
Though these multivariate analyses are limited by smaller
sample sizes, these associations in the HIV group deserve fur-
ther investigation of the potential social- or disease-related
circumstances with the aim of implementing correct-
ive measures.

To the best of our knowledge, no previous studies have
formally assessed the potential impact of two modifiable
aspects – the experience of patients with healthcare and
their beliefs in medicines – on non-adherence to medication,
with all these aspects being self-evaluated by patients with-
out intervention from clinical teams. Previously, the impact
of health beliefs and perception of disease control on medi-
cation adherence in patients with chronic disease were ascer-
tained in a small patient-focus group study which showed
that patient motivation and patient-prescriber relationships
were important factors in determining medication adher-
ence22. The potential to improve medication adherence by
addressing the experience of patients with healthcare and
their beliefs in medicines in daily clinical practice highlights
the relevance of the current findings. As healthcare is

Table 4. Multivariate analyses of variables associated with the presence of �1 non-adherence behavior.

Variable Model 1 (IEXPAC and BMQ overall scores) Model 2 (IEXPAC and BMQ sub-scores)

OR (95% CI) p-Value OR (95% CI) p-Value

Age (1-year increment) 0.99 (0.98–1.00) .219 0.99 (0.98–1.01) .476
Gender (female versus male) 1.09 (0.83–1.43) .558 1.12 (0.84–1.49) .448
Chronic condition: DM (versus HIV infection) 2.17 (1.43–3.29) <.001 2.29 (1.47–3.56) <.001
Chronic condition: IBD (versus HIV infection) 1.26 (0.86–1.85) .244 1.19 (0.80–1.77) .398
Chronic condition: rheumatic disease (versus HIV infection) 1.21 (0.81–1.81) .349 1.16 (0.77–1.76) .485
Needing to take medication 3–4 times per day (versus 1–2 times per day) 1.34 (0.98–1.83) .069 1.29 (0.93–1.79) .135
Number of different medicines (1-unit increment) 0.95 (0.91–1.00) .071 0.96 (0.91–1.01) .095
IEXPAC, overall score (1-unit increment) 0.98 (0.91–1.05) .516
IEXPAC Factor 1: productive interactions score (1-unit increment) 1.08 (0.98–1.18) .146
IEXPAC Factor 2: new relational model score (1-unit increment) 1.07 (1.00–1.14) .064
IEXPAC Factor 3: self-management score (1-unit increment) 0.87 (0.79–0.96) .007
BMQ, overall score (1-unit increment) 0.93 (0.91–0.95) <.001
BMQ Necessity score (1-unit increment) 0.93 (0.90–0.97) <.001
BMQ Concerns score (1-unit increment) 1.08 (1.04–1.11) <.001

Abbreviations. BMQ, Beliefs about Medicines Questionnaire; CI, Confidence interval; DM, Diabetes mellitus; HIV, Human immunodeficiency virus; IBD,
Inflammatory bowel disease; IEXPAC, Instrument to Evaluate the Experience of Patients with Chronic diseases; OR, Odds ratio.
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evolving towards a patient-centered model, in which better
outcomes are expected to come from interactions between
proactive, well-prepared clinical teams and active, well-
informed patients23, there are a number of practical aspects
that healthcare providers can implement which should have
a positive impact on improving adherence and patients’ out-
comes. A recent, small qualitative study which evaluated bar-
riers to medication adherence in patients with chronic
illnesses, highlighted the potential of counseling to increase
patient knowledge about medication use and active collabor-
ation between pharmacists and physicians to improve medi-
cation adherence4. Based on the findings from our study,
actions could include targeting information to patients (to
increase patients’ self-care abilities and/or reduce patients’
concerns about taking medication), setting clear health/life-
style objectives which are agreed jointly by patients and
physicians (to increase patient confidence about the level of
control they have regarding their chronic illness and to
reinforce the necessity for diet, physical activity and medica-
tion to get better control of health problems [e.g. diabetes]),
close follow-up of how patients are taking their medication
(to nurture closer physician-patient relationships and ensure
that patients are taking their medication correctly, and to
increase patients’ understanding of the need for, often, long-
term medication), and making use of health and social
resources that are close-at-hand to patients and that can
help them in their everyday life (e.g. encouraging patients to
engage in local activities which can help them to improve
their health problems and/or reducing their concerns about
medication/chronic illness). Moreover, reinforcing positive
patient beliefs in the need for medication is particularly
important for “silent” chronic conditions, such as diabetes
and HIV infection24,25. The use of good, targeted information
to reduce patients’ concerns about medications, and close
supervision from the clinical team to promote patient self-
management, may be particularly beneficial in such condi-
tions. Thus, while the requirement for addressing modifiable
risk factors for non-adherence in clinical practice is well rec-
ognized26, the current study emphasizes the importance of
reducing patients’ concerns about medication whilst also
reinforcing the need for patients to continue with
their medication.

As there is no optimal method to measure non-adherence
in routine clinical practice, we defined five non-adherence
behaviors based on physician and patient input. However, we
recognize that results might have varied if other behaviors
had been included or an alternative method of adherence/
non-adherence had been used. Indeed, a recent systematic lit-
erature review that compared different approaches to estimat-
ing persistence and adherence in chronic diseases with
polypharmacy of oral and subcutaneous treatments concluded
that considerations about the route of medication administra-
tion, available resources, setting and aim of the assessment
should guide decisions about which method to use27.
Additional limitations of the current study are those previously
recognized in surveying patients with chronic diseases15.
These include possible selection bias of patients with more
severe chronic conditions, which was negated to some extent

by the selection of consecutive patients attending clinics. As
the survey was anonymous, the characteristics of patients
who did not return the survey are unknown. It is possible that
those patients with more motivation were more likely to com-
plete the survey. In addition, study outcomes refer to the pro-
files of specific patient groups (i.e. the four chronic diseases
studied) which are not representative of all chronic disease
patients. On the other hand, the anonymous survey format of
the current study minimizes the potential response bias
imposed by the clinical team when they collect information
directly from patients.

Conclusions

This study allowed us to identify potentially modifiable varia-
bles associated with non-adherence behaviors. Behaviors
leading to non-adherence to prescribed therapy were fre-
quent in this cohort of patients with chronic conditions and
were associated with patient experience with healthcare:
specifically, patient self-management (IEXPAC Factor 3) and,
more significantly, with patients’ beliefs in medicines (a lower
perception for the necessity of medication, and higher con-
cerns in taking the medication). These factors are potentially
modifiable and need to be addressed by clinical teams to
increase medication adherence in chronic disease. In add-
ition, we identified a strong association of non-adherence
behaviors with DM patients and with female sex in HIV
patients that deserve further evaluation.
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