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Factors associated with antihypertensive medication
non-adherence: a systematic review
DM van der Laan1,2, PJM Elders2,3, CCLM Boons1, JJ Beckeringh4, G Nijpels2,3 and JG Hugtenburg1,2,3

Non-adherence to antihypertensive medication is the most important cause of uncontrolled blood pressure and is influenced by
multiple interrelating factors. Understanding the complexity of medication non-adherence and its associated factors is important to
determine intervention strategies. Therefore, a systematic review was performed aimed to identify factors associated with
antihypertensive medication non-adherence. Different databases were searched for observational studies reporting on factors
associated with non-adherence to antihypertensive medication. Titles, abstracts and full texts were reviewed by three researchers.
Subsequently, the methodological quality of each study was assessed. Factors that were extracted from the included studies were
categorised as factors with consistent or inconsistent evidence to put their potential importance into perspective. Forty-four studies
were included. Higher co-payment, side effects and a poor patient–provider relationship were identified as factors with consistent
evidence since consistent significant relationships were found for these factors whenever studied. The relationships between non-
adherence and multiple other factors were inconsistent among the reviewed studies. However, some of these factors deserve some
consideration. Since multiple potentially relevant factors were identified, patient-tailored interventions focussing on identifying and
addressing patients’ specific barriers to adherence are needed. Further research should clarify the influence of inconsistent factors
on adherence and their potential to be addressed in interventions.
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INTRODUCTION
Hypertension contributes to the burden of cardiovascular disease
and premature morbidity and mortality.1 The ability of pharma-
cological treatment of hypertension to reduce the risk of
cardiovascular events and decrease morbidity and mortality is well
established.2,3 However, due to poor adherence to antihyperten-
sive medication, optimal clinical outcomes are not achieved.4,5

Medication adherence is defined as the process by which
patients take their medication as agreed upon with their
prescriber.6 The World Health Organisation (WHO) estimates the
prevalence of non-adherence to antihypertensive medication
between 30 and 50%. This variation relates to the differences in
drug class, type of prevention and methods used to measure
adherence.2,7 Adherence to medication is influenced by multiple
interrelating factors. The WHO introduced a framework to classify
factors that influence adherence into five dimensions: patient-
related factors, for example, inadequate beliefs or skills, social/
economic-related factors, for example, poor health literacy or low
social support, condition-related factors, for example, presence of
comorbidities, therapy-related factors, for example, complex drug
regimen and health system/health-care team-related factors, for
example, insufficient communication with health-care provider.2

A number of reviews have been published concerning the
variables associated with cardiovascular medication non-
adherence-related topics. Bowry et al. evaluated the predictors
of non-adherence to cardiovascular medication and concentrated
on resource-limited settings.8 Lemstra and Alsabbagh9 performed

a meta-analysis of database and cohort studies providing
estimates of risk indicators associated with non-adherence to
antihypertensive medication assessed with objective measures.
A systematic review by AlGhurair et al.10 examined patients’
adherence barriers to antihypertensive medication, and aimed to
determine which adherence barriers were assessed in self-report
measures. In sum, the study populations, settings and methods of
these reviews differed with respect to this review. Especially, by
means of categorising factors according to consistent and
inconsistent evidence, a thorough overview was provided in this
review. To our knowledge, this unique method has not been
performed in antihypertensive medication research as yet.
A comprehensive understanding of the complex character of

antihypertensive medication non-adherence and its associated
factors is necessary to develop intervention strategies aimed at
the improvement of medication adherence. Therefore, the present
systematic review aims to identify factors associated with
antihypertensive medication non-adherence.

METHODS
Data source and search strategy
In the present systematic review the PRISMA statement for
reporting systematic reviews has been followed.11 MEDLINE,
EMBASE, PsycINFO and The Cochrane Library were searched up
from January 1990 to July 2016 to identify English-language
research articles of observational studies reporting on factors
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associated with medication non-adherence. The search terms
related to medication adherence were agreed upon and tested by
two authors (DMvdL, JGH) (Supplementary Appendix 1). It was
decided to use broader search terms to prevent missing eligible
articles. The search for articles was performed by one of the
authors (DMvdL) supported by an experienced librarian.

Study selection
A small number of titles and abstracts were screened and
preliminary discussed to reach agreement on interpretations,
definitions and inclusion criteria. Studies were selected in three
steps. In step one, two authors (DMvdL, JGH) independently
scanned titles and abstracts to identify articles corresponding with
the pre-defined inclusion criteria (Table 1). In step two, full-text
papers of relevant articles were retrieved and reviewed for
inclusion in the review by three authors (DMvdL, JGH or DMvdL,
PJME). In step three, the methodological quality of eligible full-text
articles was independently evaluated by the same three authors.
Prior to quality assessment a small number of articles were
reviewed in order to reach homogenous quality assessment.
Disagreement regarding eligibility of articles was discussed until
consensus was reached.

Methodological quality assessment
The methodological quality assessment was based on the Quality
Assessment Tool for quantitative studies developed by the
Effective Public Health Practice Project.12 Since certain domains
were not applicable to this review, including blinding and
intervention integrity-related questions, the tool was adapted to
the needs of the present study. The following five domains were
evaluated: selection bias, confounders, data collection methods,
withdrawals and drop-outs, and analysis. A sub score of weak,
moderate or strong was given for each domain. Studies with two
or more weak scores were excluded from this review.

Data extraction
Data were extracted by one investigator (DMvdL.) into a data
extraction form. Information regarding first author, country,
research aim, study design, participants, measurement and
definition of the outcome was extracted. Subsequently, factors
that were examined on the association with (non-)adherence were
extracted from each study. Factors were categorised as factors
with consistent or inconsistent evidence. Factors with consistent
evidence have consistent significant relationships with medication
non-adherence whenever studied. Factors with inconsistent
evidence have both significant and non-significant relationships
with medication non-adherence and/or have no conclusive
relationships, since both positive and negative associations were
found. Factors were excluded when studied by less than three
studies or when factors were medication class-, country-, policy- or
health system-specific.

RESULTS
Selection of the studies
The database search resulted in 7936 articles of which 1896
duplicate articles were excluded (Figure 1). The titles and abstracts
of 6040 articles were reviewed according to the inclusion criteria
leaving 413 articles. The full-text papers of these articles were
retrieved and reviewed for inclusion which resulted in a total of 53
studies eligible for the methodological quality assessment. After
excluding nine studies with a weak quality score, 44 studies were
included in the final sample.

Characteristics of the included studies
An overview of the study characteristics is presented in Table 2.
Most studies (n= 35) were conducted in the USA.13–47 In 22 studies
refill data from pharmacy databases were used to calculate non-
adherence.13–16,21,25,32,33,35,37,39–45,48–52 The Medication Possession
Ratio (n= 10) was the measure most used.14,21,25,33,39,40,42,43,48,49

In general, this method is used to calculate the time a patient has
medication available and is reported as a percentage. All studies
defined a score below 80% as non-adherence. In 21 studies self-
report questionnaires were used to assess non-
adherence,17–20,22,24,26–31,34,36,38,46,47,53–56 of which two used two
different questionnaires.34,55 The four-item Morisky Medication
Adherence Scale was the questionnaire most used
(n= 12).18,19,22,24,27–30,34,36,55,56 One study used both refill data
and self-report data.23 In studies using self-report questionnaires
the sample size was relatively small (range 71–2595). In contrast,
the sample size of studies using pharmacy refill databases was

Table 1. Inclusion criteria for study selection

Inclusion criteria
Quantitative, observational (retrospective, cross-sectional, prospective) studies aiming to investigate the association of factors with medication
non-adherence
Study participants of ⩾ 18 years old; living in a Western countrya;
having hypertension and using antihypertensive medication
Medication non-adherence is the primary outcome of the study, and is assessed by means of refill data of pharmacy databases and/or validated
self-reported questionnaires
Studies performing multivariable statistical analysis methods to determine the association of factors with non-adherence

aStatistics Netherlands defines a Western country as a country in Europe (excluding Turkey), North America, Oceania, Indonesia or Japan.

Figure 1. Flow diagram of the inclusion procedure.
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much larger (range 469–168 522). The mean age of participants in
almost all studies was 450 years.

Factors consistently associated with medication non-adherence
Factors were listed according to the WHO multidimensional
adherence model into patient-, social/economic-, condition-,
therapy- and health-care team-related factors (Table 3).2

Higher co-payment, side effects and a poor patient–provider
relationship were whenever studied consistently associated with
antihypertensive medication non-adherence. Higher co-payment
was identified in three studies using a retrospective study
design.13,32,43 These studies included a significant sample of
patients and used pharmacy refill data to measure medication
adherence. Co-payment was defined as higher levels of fixed
amounts that patients were obliged to pay for their
medication13,43 or a recent increase of co-payment for
medication.32 Based on the methodological quality assessment
two of these studies were rated as moderate32,43 and one study as
strong.13 Discomfort caused by side effects was identified in four
cross-sectional studies using self-report questionnaires to assess
medication adherence and which were assessed as moderate22,26

or strong46,47 based upon the methodological quality assessment
tool. Three studies found that having more side effects was
associated with non-adherence,26,46,47 whereas one study identi-
fied a specific antihypertensive side effect as important predictor,
namely reduced sexual functioning in males.22 In the three
studies, the number of side effects was assessed by means of
administering a list of common antihypertensive side effects,
including dry mouth, itching, tiredness, dizziness or sexual
problems. A poor patient–provider relationship was identified in
four studies assessed with moderate19,24,37 or strong methodolo-
gical quality.35 Two studies using self-report questionnaires to
assess medication adherence found the following poor
relationship-related aspects: less trust in the physician,19 being
uncomfortable about asking questions to the doctor, wanting to
spend more time with the doctor and not seeing the primary
doctor when needed.24 Two other studies using pharmacy refill
data to assess medication adherence found that patients
perceiving less involvement in treatment decision35 and perceiv-
ing poor patient-centred primary care37 were more likely to be
non-adherent.

Factors inconsistently associated with medication non-adherence
For the following factors both significant and non-significant
relationships were reported: high body mass index, low concerns
about the illness or potential adverse effects of medication, poor
hypertension knowledge, low self-efficacy, discrimination, male
gender, younger age, racial/ethnic minority status, marital status,
low education level, employment, low income, insecure financial
status, number of co-morbidities, having diabetes, depression,
history of cardiovascular disease, duration of hypertension,
complex medication regime, multiple dosing regimen, fewer
health-care provider visits, specialised health-care use and
dissatisfaction with the communication of health-care providers.
For the factors male gender, number of comorbidities and
complex medication regime no conclusive relationship with
antihypertensive medication non-adherence could be established,
since they showed to have both positive and negative relation-
ships with adherence.

DISCUSSION
The present systematic review included 44 studies with an overall
moderate to strong methodological quality. Among the multiple
factors that were found to be associated with non-adherence, only
higher co-payment, side effects and a poor patient–provider
relationship appeared to be factors with consistent evidence.

The consistent relationship between higher co-payment and
antihypertensive medication non-adherence has also been found
in reviews on adherence to cardiovascular medication8 and statin
therapy.57 These out-of-pocket expenses of patients provide a
barrier to medication adherence. Health-care providers should ask
patients about possible medication cost-related problems. They
should also inform patients about possible medication options
and the co-payment levels associated with each, in order to make
cost-effective decisions. Appropriate treatment adjustments can
be made to minimize costs. Strategies that can contribute to
minimizing costs include the use of generic drugs and fixed-dose
combination forms. However, it should be noted that co-payment
related issues depend on the type of health insurance system, and
therefore might be less relevant in some countries.
Side effects appeared to be a consistent factor of antihyperten-

sive medication non-adherence. In two other reviews similar
results were found.8,58 The discomfort of patients due to the
presence of medication side effects can also be a reason to
discontinue therapy. Health-care providers should monitor the
occurrence and progression of side effects and change the
medication regime if needed. They should also be conscious of
the transition in which patients’ concerns about the side effects
exceeds their beliefs in the necessity of the medication.
A poor patient–provider relationship was also identified as a

consistent factor of antihypertensive medication non-adherence.
Aspects of a poor patient–provider relationship as described in the
studies included were less trust in the physician, being
uncomfortable about asking questions, not seeing the primary
doctor when needed, perceived less involvement in treatment
decisions and poor perceived patient-centred care. Another
systematic review on barriers to medication adherence among
elderly also identified a poor patient–provider relationship as a
barrier to adherence58 Health-care providers should make an
effort to improve the patient–provider relationship, by creating an
open and trustworthy atmosphere and by ensuring patient-
centred care in which patients are involved in treatment decisions.
A number of other factors showed to have inconsistent

relationships with antihypertensive medication non-adherence.
Although findings were inconsistent, certain factors should be
considered since the majority of the studies that examined these
factors showed significant relationships with medication non-
adherence. These factors include: low self-efficacy, discrimination,
racial/ethnic minority status, marital status, depression, history of
cardiovascular disease, multiple dosing regimen, fewer health-care
provider visits, specialised health-care use and dissatisfaction with
the communication of health-care providers. Some of these
factors could be used as identifiers for patients at risk for
antihypertensive medication non-adherence. Other factors are
modifiable and may be used as potential targets for intervention
strategies. Further research is needed to clarify the influence of
these factors on medication non-adherence, for instance by
examining the variety in study populations and settings, with
respect to age, drug class and disease severity.

Strengths and limitations
A strength of the present systematic review is its categorising
character. An overview of the factors that have been examined in
the included studies was provided. By means of this method,
factors were categorised as factors with consistent and incon-
sistent evidence. To our knowledge this method has not been
previously used in antihypertensive medication research.
Some limitations need to be discussed. A meta-analysis is the

best approach to report pooled effects of factors associated with
non-adherence. However, this could not be accomplished because
of the heterogeneity of the included studies particularly with
respect to the use of different adherence measurement methods,
and rather differing study populations and settings. Therefore, it
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was decided to categorise the examined factors based on the
consistency of the findings. Another limitation concerns the main
objective of some included studies, that is, to investigate the
correlation of a specific factor with non-adherence adjusting for
different covariates. In these studies results on the significance of
these covariates were not always reported. Furthermore, it was
decided to exempt factors that were examined by less than
three studies. As a consequence, some potentially interesting
factors may have not been reviewed, for instance habit strength
and health literacy. These factors were only examined by one
study. Another limitation might be the exclusion of studies with a
weak methodological quality. However, to ensure that important
factors were not missed, the factors that were examined in these
studies were evaluated. No additional important factors were
identified. At last, the majority of the included studies were
conducted in the USA. Nevertheless, due to the exemption of
country-, policy- or health system-specific factors during data

extraction and in view of the rather generic character of the
identified factors, eventual bias of study results may be considered
very limited.
The findings of the present systematic review underline the

need for the development of interventions targeted to specific
subpopulation or interventions tailored to patients’ specific intake
barriers, such as higher co-payment and side effects. Furthermore,
patient–provider relationships should be improved by increasing
trust, collaboration and patients’ involvement in decision making.
Although for some provider-related factors inconsistent findings
were observed in the present review, certain factors, for example,
dissatisfaction with communication, deserve some consideration
when developing interventions, for instance by providing com-
munication skills training to health-care providers. Further
research is needed in which the influence of inconsistent factors
on adherence and their potential to be addressed in interventions
can be clarified.

Table 3. Factors associated with antihypertensive medication non-adherence in the included studies

Factors Number of studies with a factor associated
with non-adherence

Number of studies with a factor
associated with adherence

Number of studies with a factor with a non-
significant association

Patient-related
Body Mass Index, high 215,22 - 313,17,36

Beliefs, low concerns 231,55 - 217,54

Hypertension
knowledge, poor

126 - 217,24

Self-efficacy, low 527,30,36,53,55 - 226,54

Discrimination, racial/
weight-based

319,20,36 - 130

Social/economic-related
Gender, male 615,24,29,47,49,55 319,43,48 1613–18,21,25,26,36,38,40,42,50,54,56

Age, younger 2113,15,16,19,25,30,33,35,36,38-43,48,50,53-56 - 1114,17,18,21,24,26,29,31,37,47,49

Racial/ethnic minority
status

1613–15,17,21,24,25,33,39–43,46–48 - 326,35,37

Marital status,
unmarried

429,33,41,47 - 226,49

Education level, low 417,19,42,46 - 1118,24,26,29,35–38,49,50,56

Employment 155 - 217,53

Income, low 319,49,50 - 713,21,24,26,30,36,38

Co-payment, highera 313,32,43 - -
Financial status,
insecure

317,22,55 - 218,46

Condition-related
Comorbidities, more 514,21,39,42,43 315,25,48 726,29,30,38,49,50,53

Having diabetes - 415,41,42,46 413,17,24,40

Having depression 1315,20,22,23,28-30,38,40,41,44,48,49 - 513,17,26,33,54

History of CVD 224,42 - 113

Duration of
hypertension

224,37 - 226,56

Therapy-related
Side effectsa 422,26,46,47 - -
Medication regimen,
complex

614,21,41,45,48,49 615,35,40,50,55,56 216,53

Dosing regimen,
multiple

316,39,55 - 153

Health-care system-related
Health-care provider
visits, fewer

315,16,48 - 113

Health-care use,
specialised

335,42,48 - 150

Dissatisfaction with
communication

222,38 - 130

Patient-provider
relationship, poora

419,24,35,37 - -

Abbreviation: CVD, cardiovascular disease. aFactors with consistent evidence, since exclusively consistent relationships were found whenever studied.
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