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Abstract

Objective—To examine the strength and consistency of the evidence on the relationship between
depression and adherence to antihypertensive medications.

Methods—The MEDLINE, CINAHL, PsycINFO, Embase, SCOPUS, and ISI databases were
searched from inception until December 11, 2009 for published studies of original research that
assessed adherence to antihypertensive medications and used a standardized interview, validated
questionnaire or International Classification of Diseases Ninth Revision (ICD-9) code to assess
depression or symptoms of depression in patients with hypertension. Manual searching was
conducted on 22 selected journals. Citations of included articles were tracked using Web of
Science and Google Scholar. Two investigators independently extracted data from the selected
articles and discrepancies were resolved by consensus.

Results—Eight studies were identified that included a total of 42,790 patients. 95% of these
patients were from one study. Only 4 of the studies had the assessment of this relationship as a
primary objective. Adherence rates varied from 29% to 91%. There were widely varying results
within and across studies. All 8 studies reported at least one significant bivariate or multivariate
negative relationship between depression and adherence to antihypertensive medications.
Insignificant findings in bivariate or multivariate analyses were reported in 6 of 8 studies.

Conclusions—All studies reported statistically significant relationships between depression and
poor adherence to antihypertensive medications, but definitive conclusions cannot be drawn
because of substantial heterogeneity between studies with respect to the assessment of depression
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and adherence, as well as inconsistencies in results both within and between studies. Additional
studies would help clarify this relationship.
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Methods

Treatment of hypertension and its complications is one of the most common reasons for
visits to physicians in the United States [1]. Hypertension affects approximately 72 million
adults in the United States [2,3]and nearly one in three adults has the condition [4]. Poorly-
controlled hypertension results in end-organ damage and plays a major role in the
development of myocardial infarction, stroke and end-stage kidney disease [5]. Although
successful treatment of hypertension is possible with antihypertensive medications [6,7],
optimal blood pressure control is achieved in less than two-thirds of patients who are
prescribed antihypertensive treatment [6]. The major modifiable cause of poor control in
patients on therapy is nonadherence to antihypertensive medications [8]. Since hypertension
generally does not cause symptoms, cues to take medications are often absent. Indeed, “not
remembering” to take antihypertensive medications has been shown to be the most common
reason for treatment nonadherence [9]. Factors shown to be associated with adherence to
antihypertensive treatment include age [10], medication side effects [11,12], race/ethnicity
[13,14], and medication cost [15].

Depression is present in approximately 5-10% of patients in primary care [16] and is
associated with a 3-fold greater risk of nonadherence to medical treatment [17]. Depression
therefore represents a potentially important predictor of treatment nonadherence in patients
with hypertension. The importance of understanding the relationship between depression
and antihypertensive treatment nonadherence is underlined when one considers that
depressed patients are at greater risk than those without depression to develop hypertension
[18]. This systematic review of the literature was therefore conducted to assess the strength
and consistency of evidence linking depression or depressive symptoms to treatment
adherence to antihypertensive medications.

Search Strategy

Searches of multiple databases and hand searching provide more complete inclusion of
existing studies for systematic reviews than other methodologies [19-22]. The MEDLINE,
CINAHL, PsycINFO, Embase, SCOPUS, and ISI databases were searched from inception
until December 11, 2009 (see Appendix A for search terms). In addition, 22 selected
journals (Appendix B) were hand searched for eligible articles published from September
2007 through July 2009. Manual searching was also conducted on the references of eligible
original articles, and citations of included articles were tracked using Web of Science and
Google Scholar, since each of these tools has been shown to return unique citations [23-25].
Authors of studies included in the review were contacted to attempt to identify unpublished
studies with data on depression and adherence in hypertension.

Organization and Tracking of Literature

Search results were downloaded into the citation management database RefWorks
(RefWorks, RefWorks-COS, Bethesda, MD, USA), and the software’s duplication check
was used to eliminate citations retrieved from multiple sources. The RefWorks software was
also used to store and track search results and to track results of the review process.

J Hypertens. Author manuscript; available in PMC 2011 September 1.
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Study Selection

Article eligibility criteria were established a priori. Published studies of original research in
any language were included if they used a standardized interview, validated questionnaire or
International Classification of Diseases Ninth Revision (ICD-9) code to assess depression or
symptoms of depression in patients with hypertension. Hypertension was identified by self-
report, information from medical records or blood pressure measurements during the study.
Both the Sixth and Seventh Reports of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure define hypertension as
systolic blood pressure greater than or equal to 140 mm Hg and/or diastolic pressure greater
than or equal to 90 mm Hg [7,26]. Studies that defined their patient population as diagnosed
with hypertension according to this definition or indicated that patients with hypertension
were identified through medical or pharmacy records, use of antihypertensive medications,
or by self-report were included. Studies that used any of the following modes of assessing
adherence to antihypertensive medications were included: self-report interview or
questionnaire; self-report diary; other report (e.g., parent, family member, spouse, or
researcher); physician, nurse or allied health professional report; pill count; Medication
Event Monitoring System (electronic pill monitor); pharmacy records; or medical records.
To be eligible, a study had to report the association between depression or depressive
symptoms and adherence to antihypertensive medications.

In the case of multiple articles published on the same cohort, only the publication with the
most complete data was included. Studies with mixed patient populations were included
only if data on patients with hypertension were reported separately. Articles were excluded
if they consisted of case reports or if only a meeting abstract was provided. Two
investigators independently evaluated studies for inclusion. Titles and abstracts were
initially reviewed to identify potentially eligible articles. If either investigator selected an
article for further consideration during title/abstract review, then a full-text review of the
article was completed. Discrepancies between reviewers at the article selection stage were
resolved by consensus.

Data Extraction and Assessment of Methodological Quality

Data extraction forms were developed from consensus by the investigative team to reflect
items that were most important for describing the characteristics of each study and
summarizing study results. For all eligible studies, extracted data included the first author,
year of publication, the country or countries where the research was conducted, number of
patients, mean age, percent male, ethnicity, education, key inclusion criteria, key exclusion
criteria, method used to assess depression, co-morbidities, measure of adherence to
antihypertensive medications, and the effect size of the relationship of adherence to
antihypertensive medications and depression. Two investigators independently extracted
data and entered results directly into Excel spreadsheets. Entries were compared for
accuracy, and discrepancies were resolved by consensus. Authors of eligible articles were
contacted as necessary to clarify information related to depression and adherence scales,
cutoff scores used in the original studies and to clarify methodological and statistical issues
Authors of all included studies were sent emails in an attempt to identify any relevant
unpublished studies.

Methodological quality of studies was assessed according to a set of criteria used in previous
systematic reviews of observational studies [27,28 ] that was madified for the purposes of
this review (Appendix C). Studies were rated “yes/no” according to the presence or absence
of each quality criterion. Sample size, validated measures of depression and depressive
symptoms, adherence to antihypertensive medications, diagnosis of hypertension, response
rate and quality of statistical methods were among the items evaluated.
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Data Analysis

Results

Eligible studies were evaluated to determine whether data were sufficiently similar to
warrant pooling of results. Substantial heterogeneity between studies was found with respect
to assessment of depression or depressive symptoms, how adherence was defined and
measured, and methods used to assess the relationship between depression or depressive
symptoms and adherence. Thus, it was determined that pooling to generate a combined
effect size of the relationship between depression and adherence to antihypertensive
medications was not appropriate, and the methods and results of each study were reported
individually.

Search Results

The search process identified 482 unique titles and abstracts that were screened for potential
eligibility. During the title/abstract review, 438 citations were excluded leaving 44 articles
for full-text review. Of these, 36 were excluded. Reasons for exclusion during both abstract
and full-text reviews included lack of standardized measures of depression and adherence,
no reported effect size of the association of depression or depressive symptoms with
adherence to antihypertensive medications, or no separate data on hypertensive patients in a
mixed cardiovascular care group. A total of 8 articles [29—-36] were eventually included in
this review. Details are provided in Figure 1.

General Description of the Studies

Details of the 8 studies included are shown in Table 1. All 8 studies were published between
2002 and 2009 and examined a total of 42,790 patients, including one study with 40,492
patients [33] and 7 studies with 190 to 496 patients each [29-32,34-36]. The study with the
largest sample size [33] is described in detail in Table 2. Six studies were from the United
States [29-31,33-35], one from the United Kingdom [36] and one from Pakistan [32]. Four
studies reported data on patients from single centers [29,30,31,35] and four reported studies
from multiple centers [32,33,35,36]. Mean patient age ranged from 44 to 69 years, and the
percentage of males from 15% to 100%.

Description of Study Designs and Methods

Of the 8 studies in the review, 4 were conducted to examine the association of depression or
depressive symptoms and adherence to antihypertensive medications [29,34-36] and 4
examined multiple factors related to adherence, but did not identify depression or depressive
symptoms as the primary variable of interest [30-33]. Of the four studies designed to
examine the relationship between depression or depressive symptoms and adherence to
antihypertensive medications, the authors of one study [29] evaluated patients at baseline
and 3 months for depressive symptoms, medication adherence, and self-efficacy. Another
study [34], which was cross-sectional in design, reviewed the utilization of antihypertensive
medications based on documentation in the electronic medical record in order to identify
factors associated with poor adherence to antihypertensive medications. A third study [35]
used data derived from interviews conducted 24 months after enrollment in a trial of a blood
pressure control intervention among young urban Black men to assess the cross-sectional
relationships among depressive symptoms, adherence to treatment recommendations and
blood pressure. The fourth study [36] was conducted using prescription records from
multiple pharmacies with the primary aim of exploring the association of concurrent
depressive symptoms and medication beliefs with medication adherence.

Among studies that examined general factors related to adherence to antihypertensive
medications, one [32] was a questionnaire-based cross-sectional analysis of selected patients
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from two tertiary care hospitals. Another study [30] was a cross-sectional analysis of the
baseline data from an ongoing randomized controlled trial of a pharmacy-based intervention
intended to improve drug adherence in hypertensive individuals. A third study was a cross-
sectional analysis examining factors affecting adherence to antihypertensive medications in
a trial of psychobehavioural education and telephone counseling [31]. The fourth study [33],
also cross-sectional, examined the association of different classes of antihypertensive
medication with adherence.

Diagnosis of Hypertension

The diagnosis of hypertension and use of antihypertensive medications were retrieved from
electronic medical records in 5 studies [29,30,33,34,36]. Two studies documented
hypertension with ICD-9 codes 401 to 401.9 [29,33]. Two studies used a chart note of
hypertension as recorded in electronic medical records [30,34] and one study [36] used
pharmacy records documenting the prescription of at least one antihypertensive medication
for at least one year.

Three studies [31,32,35] used multiple methods to classify patients with hypertension. All
three studies included self-report of hypertension and/or antihypertensive medication use

[31,32,35]and two of the three studies used the JINC-VI definition of hypertension as well
[31,35].

The duration of hypertension was reported in only two studies [29,31]. The mean time since
diagnosis of hypertension was 10 years in one of the studies [29] and 6 years in the other
study [31].

Assessment and Prevalence of Depression

Methods used to assess depression or depressive symptoms varied across the 8 studies. Two
studies [32,33] used a dichotomous or categorical depression variable to assess the
association between depression and adherence; four studies [29,30,31,35] used continuous
measurement of depressive symptoms; and two studies [34,36] presented results with both
dichotomous/categorical and continuous assessment. Of the studies that used dichotomous/
categorical assessments, two studies [33,34] identified depression based on medical records
and another study [32] defined depression as a score of 20 or above on a depression
screening instrument, the Aga Khan University Anxiety and Depression Scale (AKU-ADS).
One study [36] separated patients into sub-threshold patients and categories of depression
severity according to the Center for Epidemiologic Studies Depression Scale (CES-D). Six
studies [29,30,31,34,35,36] used depressive symptoms as continuous predictors of
adherence and measured symptoms with self-report questionnaires including the CES-D
[29,35,36] an 8-item version of the Patient Health Questionnaire depression scale (PHQ-8)
that did not include the item on suicide/self-harm from the PHQ-9 [30] the Kim Depression
Scale for Korean Americans [31] and the Brief Symptom Inventory depression subscale
[34].

In one study, the prevalence of depression based on chart notes was 10% [34]. Two studies
used a cutoff score of =16 on the CES-D and reported rates of 33% [29]and 38% [36]. One
study used a CES-D score of >16 and reported a rate of 27% [35]. One study reported that
38% of patients scored 10 or greater on the PHQ-8 [30] and one study that used the AKU-
ADS reported a rate of 43% of patients above the cutoff threshold [32]. Two studies [31,33]
did not report how many patients had depression or elevated symptoms of depression.

J Hypertens. Author manuscript; available in PMC 2011 September 1.
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Assessment and Rates of Adherence to Antihypertensive Medication

Self-report was used to assess adherence in 5 studies [29,30,32,35,36] whereas 3 studies
determined adherence based on a review of the electronic medical record, obtaining
medication prescription, dispensing or refill records [30,33,34]. Of the 5 studies that used
self-reported adherence measures, one of the studies reported that 39% of patients were
adherent to antihypertensive medication based on responses to a 5-item questionnaire [30].
Another study [32] used 2 different methods to assess adherence. Adherence was calculated
as the self-report of the number of pills taken in one week divided by the number of pills
prescribed during that same period. Patients who took the medications at least 80% were
considered adherent. A total of 77% of patients were adherent by this measure. This study
also assessed adherence by self-report using the Morisky Medication Adherence Scale
(MMAS), a 4-item validated questionnaire with scores ranging from 0 to 4, as a continuous
measure with higher scores indicating better medication adherence [37]. Mean adherence
score in this study was 2.5 + 1.3. Another study [29] also used the MMAS as a continuous
measure reporting an average adherence score of 0.7 + 0.9 with 47% of the study
participants’ classified as adherent at 3 months of follow-up.

Two studies [31,35] used the Hill-Bone Adherence Scale [38], a validated questionnaire for
assessing adherence in hypertensive adults, as a continuous measure of adherence. However,
one of these [31] used only 4 items from the original 14-item scale. The mean scores of
adherence were not reported in either of these studies. The final study [36] assessed
adherence with the Reported Adherence to Medications scale, which consists of 4 items with
total scores ranging from 4 to 20. Using a cutoff score of >16, 90.7% of the patients studied
were considered adherent.

Of the three studies that used electronic medical records to assess adherence [30,33,34], one
study [30] estimated refill adherence by determining the Medication Possession Ratio,
which is the number of days between the last refill date and the next needed refill date
divided by the number of days between the last refill date and the date the patient actually
received the refill. A total of 57.9% of patients were considered adherent, defined as a
Medication Possession Ratio between 0.8 and 1.2. In another study [33], patients were
considered “adherent” if their Medication Possession Ratio was > 0.8. The rate of adherence
in this study varied between 78% and 84% according to the class of the prescribed
antihypertensive medications. The third study [34] calculated the number and percent of
days covered by antihypertensive therapy for each patient during the study year by noting
the quantity of medication dispensed and the number of days covered by each filled
prescription. Fewer than one third of the study population was covered for 80% of the days
during the study year.

The Relationship of Depression and Adherence to Antihypertensive Medications

A study [33] which comprised of 95% of all patients included in this review found that
patients with an ICD-9 diagnosis of depression in their medical record were less likely to be
adherent in multivariate analysis (odds ratio [OR] =0.86, p<0.01; unadjusted OR not
reported). Another study [35] of 190 urban Black males showed that depressive symptoms
were associated with poor adherence in a bivariate analysis (r=0.30; p<0.01), but did not
report multivariate results.

Each of the other six studies reported at least one negative result, but also at least one
statistically insignificant result, depending on the type of analysis (bivariate versus
multivariate) [29,31,34,36] and the measure of adherence or depression used in a given
analysis [30,32,34]. Details are shown in Table 3.

J Hypertens. Author manuscript; available in PMC 2011 September 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Eze-Nliam et al.

Page 7

One study [29] that used path models reported a small unstandardized regression coefficient
of 0.01 (p=0.04) between depression and poor adherence to antihypertensive medications at
3 months of follow-up for 167 African American patients, but it was no longer statistically
significant when a measure of self-efficacy was added to the model (unstandardized
regression coefficient=0.01, p=0.09). Another study [36] with 324 patients reported a
statistically significant association between dichotomized depressive symptom and
adherence variables (p=0.02, no effect size reported), but found that continuous depressive
symptom scores were not associated with adherence in multivariate analysis (OR=1.00, 95%
confidence interval [CI 0.96-1.05, p=0.92]). A study of 208 Korean American patients [31]
that assessed nonadherence as intentional and unintentional, reported significantly higher
depressive symptom scores among patients who were intentionally nonadherent in bivariate
analysis (Hedges’ g=0.48, p=0.01). However, dichotomized depression classifications did
not predict intentional nonadherence in multivariate analysis (OR=1.012, 95% CI 0.95-
1.07). Depressive symptoms were not significantly related to unintentional nonadherence in
bivariate (Hedges’ g=0.17, p=0.30) or multivariate analyses (OR=1.018, 95% CI 95% 0.97—
1.07). One study of just under 500 patients [30] found significant negative bivariate
(OR=0.41, 95% CI 0.27-0.61, p<0.01) and multivariate (OR=0.48, 95% CI 0.32-0.72,
p=0.01) associations between depression and adherence to antihypertensive medications
based on self-report. The same study, however, did not find a significant relationship
between depression and adherence when adherence was assessed objectively by prescription
refills (OR=0.82, 95% CI 0.56-1.19, p=0.25). In another study of 438 patients from Pakistan
[32], there was a significant association between continuous self-reported MMAS adherence
scores and depressive symptoms (unstandardized p=0.34, 95% CI 0.1-0.6, p=0.005) but
there was not a significant relationship when adherence was defined as self-report of taking
80% or more of prescribed medication (OR=0.82, 95% CI 0.5-1.3). Finally, one study of
496 treated hypertensive patients [34] reported that depression was not significantly
associated with adherence either when the diagnosis of depression was based on a review of
the medical record (OR=0.77, 95% CI 0.44-1.34) or when it was based on continuous Brief
Symptom Inventory scores (OR=0.97, 95% CI 0.91-1.03). On the other hand, a small,
statistically significant negative relationship between depression assessed by the Brief
Symptom Inventory subscale and adherence was noted in adjusted analysis (OR=0.93, 95%
Cl1 0.87-0.99, p=0.03).

Methodological Quality of Studies

Quality characteristics of individual studies are shown in Table 4. All the studies included
more than 100 patients. Seven studies included between 167 and 496 patients, and one study
reported data from 40,492 patients [33]. Only one study was prospective in design [29].
Only one study documented a patient participation rate of at least 70% [32]. Only three
studies [29,31,35] defined hypertension by the JINC-6 criteria. All the studies assessed
depression or depressive symptoms with a validated questionnaire except one [33] which
used the ICD-9 code diagnosis in the medical record. All cut-offs for the depression scales
were standard except for one study where a CES-D score >16 was used [35] rather than the
standard >16. Adherence was also generally assessed with validated scales in all the studies.
Only two studies [33,34] included an assessment of adherence to medication that was not
based on self-report. Appropriate multivariate statistical techniques were used in three
studies [29,31,33].

Discussion

Although several studies have examined the relationship between depression and adherence
to antihypertensive medications, this systematic review shows that definitive conclusions
cannot be drawn about this topic because of the substantial heterogeneity between studies
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with respect to the assessment of both depression and adherence, as well as inconsistencies
in results both within and between studies. The studies included in the review used a wide
variety of measures of both depression and antihypertensive medication adherence, making
it difficult to draw firm conclusions about the relationship of depression to treatment
adherence. Although all 8 studies included in this systematic review reported statistically
significant bivariate [29,30,31,32,35,36] or multivariate relationships [30,33,34] between
depression or depressive symptoms and poor adherence to antihypertensive medications,
many of these same studies also reported insignificant findings in bivariate analysis
[30,31,32,34,36] and multivariate analysis [29,30,31,36]. There were often different results
when the analysis was adjusted and unadjusted [29,31,34,36], when different measures of
adherence were used [30,32] and when depression symptoms were analyzed in a continuous
or categorical fashion [36]. In some cases, a significant association between depressive
symptoms and adherence in bivariate analysis was no longer significant after adjustment for
certain variables. This may have been because of the relationship between depressive
symptoms and these variables, rather than because depressive symptoms did not have an
important effect on adherence. For example, in one study [29], both depressive symptoms
and low self efficacy were associated with poor adherence to antihypertensive medications.
The relationship between depressive symptoms and medication adherence was no longer
significant when self efficacy was controlled for, but this may be because of the well-known
relationship between depression and low self efficacy [39,40].

Only two studies [33,34] used an objective measure of adherence that was not based on self-
report. Both reported statistically significant, but relatively small associations between
depression or depressive symptoms and adherence, including an OR of 0.86 (95% CI 0.82—
0.91) in a study that used an administrative database with over 40,000 patients [33] and an
OR 0of 0.93 (95% CI 0.87-0.99) in a study of 496 patients [34].

There is evidence that depression adversely affects adherence to treatment recommendations
in many different medical conditions [17]. It is known that adherence to medications and
other treatment recommendations improve outcomes and decreases rates of readmission.
Since the relationship between nonadherence to antihypertensive medications and poor
outcomes is established [41,42], specific evidence that hypertensive patients with depression
adhere poorly to taking antihypertensive medications would have important public health
implications. However, because of limitations in the existing evidence, this systematic
review was not able to conclusively determine the degree to which depression is associated
with poor adherence to antihypertensive medications. Given this limitation, and considering
the high prevalence of hypertension and its disabling complications [43], additional studies
that are designed to specifically address the role of depression in antihypertensive
medication nonadherence seem warranted. These studies should incorporate prospective
designs, include validated and consistent objective measures of adherence to
antihypertensive medications, and use validated and consistent methods to assess depression
or depressive symptoms. If depression is found to be an “upstream” cause of poor blood
pressure control, additional studies may be warranted that address whether depression
treatment improves adherence to antihypertensive medications and results in a greater
percentage of patients achieving target blood pressure goals. Of relevance to this is the
observation reported in two separate studies of depressed acute coronary syndrome survivors
that improvement in depression is associated with greater medication adherence [44,45].
Thus, with greater emphasis on the importance of multimodal approaches to improving
patient adherence [46], it is possible that addressing depression may be a potentially useful
intervention in improving medication adherence in a variety of medical conditions.

The primary limitation of this systematic review was the small number of studies included
and the even smaller number of included studies that were designed specifically to assess the
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association between depression and adherence to antihypertensive medications. A second
limitation is related to the number of different methods used by studies reviewed to define
the key variables of interest, namely depression, adherence, and the diagnosis of
hypertension. Some studies identified hypertensive patients based on their use of
“antihypertensive medications,” but this may not be accurate because several of these
medications have indications other than the treatment of hypertension. Additionally, there
was only one prospective study [29], and it was limited by a small sample size, and the lack
of control for important potentially confounding variables. It should also be noted that
authors of included articles were contacted for inquires about unpublished works, although
only 4 [29,30,32,34] out of the 8 authors responded. Furthermore, the quality of the studies
varied with one study having a sample size as small as 190 patients [29] and another
consisting of more than 40,000 patients [33]. Another important limitation was that only 2
studies used objective measures of adherence, and recall bias may have been present in
studies that used self-report assessment tools for adherence or diagnosis of hypertension.
There are also limitations from the use of administrative databases such as coding
inaccuracies, incomplete coding and differences in data quality across institutions.

Conclusion

All studies reported statistically significant relationships between depression and poor
adherence to antihypertensive medications, but definitive conclusions cannot be drawn
because of substantial heterogeneity between studies with respect to the assessment of
depression and adherence, as well as inconsistencies in results both within and between
studies. Additional studies in this area that specifically address the role of depression and
adherence, each objectively assessed, would help clarify this relationship.

Unstructured Summary

Depression is associated with treatment nonadherence in many medical conditions, but
the strength and consistency of the evidence on the relationship between depression and
adherence to antihypertensive medications has not been examined.

The MEDLINE, CINAHL, PsycINFO, Embase, SCOPUS, and ISI databases were
searched from inception until December 11, 2009 for studies that assessed adherence to
antihypertensive medications and depression or symptoms of depression in patients with
hypertension.

Eight studies were identified that included a total of 42,790 patients. All 8 studies
reported at least one significant bivariate or multivariate negative relationship between
depression and adherence to antihypertensive medications.

All studies reported statistically significant relationships between depression and poor
adherence to antihypertensive medications, but definitive conclusions cannot be drawn
because of substantial heterogeneity between studies with respect to the assessment of
depression and adherence, as well as inconsistencies in results both within and between
studies. Additional studies in this area that specifically address the role of depression and
adherence, each objectively assessed, would help clarify this relationship.
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Appendix A. Search Strategies

MEDLINE (from 1950)
(complian* OR adheren* OR noncomplian* OR nonadheren*) AND (depress* AND
(hypertens* OR “high blood pressure” OR hbp)) AND (“last 1 year”’[PDat])
PsycINFO (from 1887); EMBASE (from 1974); CINAHL (from 1981)
((*depression’/exp) AND (“patient compliance’/exp/mj)) AND ((*hypertension’/exp) OR
(“antihypertensive agent’/exp) OR (‘antihypertensive therapy’/exp))

SCOPUS (from 1869)

(TITLE-ABS-KEY (complian* OR adheren* OR noncomplian* OR nonadheren*) AND
TITLE-ABS-KEY (depress* AND (hypertens* OR “high blood pressure” OR hbp))) AND
SUBJAREA(mult OR agri OR bioc OR immu OR neur OR phar OR mult OR medi OR nurs
OR vete OR dent OR heal OR mult OR arts OR busi OR deci OR econ OR psyc OR soci)

ISI (from 1900)

Topic=(complian* or adheren* or noncomplian* or nonadheren*) AND Topic=(depress*
and (hypertens* or “high blood pressure” or hbp))

Appendix B: Journals Included in Manual Searching

American Heart Journal

American Journal of Cardiology
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American Journal of Hypertension
American Journal of Medicine
Annals of Behavioral Medicine
Annals of Internal Medicine
Archives of Internal Medicine
British Medical Journal

Circulation

Current Hypertension Reports
European Heart Journal

Heart

Hypertension

JAMA

Journal of Behavioral Medicine
Journal of Clinical Hypertension
Journal of Human Hypertension
Journal of Hypertension

Journal of the American College of Cardiology
Journal of General Internal Medicine
Lancet

New England Journal of Medicine

Appendix C: Criteria for a “Yes” Rating on Items Assessing Methodological

Quality

(1) Hypertension as defined by The Sixth and Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure
(JNC-6 and JNC-7): The average of two or more properly measured, seated blood pressure
readings on each of two or more office visits with systolic blood pressure of 140 mm Hg
and/or diastolic blood pressure of 90 mm Hg.

(2) Multi-center: Patients from two or more centers were included in data.

(3) Description of demographic characteristics included age, sex, and at least 1
socioeconomic indicator: Data included age, sex, and at least 1 socioeconomic indicator
(e.g., income, education, work status).
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(4) Participation rate > 70%: At least 70% of eligible patients were successfully recruited
and participated in the study.

(5) Description of medical characteristics includes disease duration, comorbidities, number
of antihypertensive medications taken.

(6) Sample size > 100: At least 100 patients were included in analyses.

(7) Major depressive disorder was assessed using a structured clinical interview (e.g., the
Structured Clinical Interview for DSM [SCID], the Diagnostic Interview Schedule [DIS], or
the Composite International Diagnostic Interview [CIDI]) or symptoms of depression were
assessed with a self-report questionnaire or rating scale and using a cutoff score that enables
comparison with other studies and patient groups (e.g., BDI = 10, HADS = 8, HADS > 11,
CES-D > 16, CES-D > 19).

(8) Assessment of adherence to antihypertensive medications by a validated scale which
could be by self-reporting, medication counting, prescription refills, medical records.
However, operational definition of adherence such as adherence being defined by filling
prescriptions > 80% during study period should be employed.

(9) Assessment of adherence to antihypertensive medications by self-report: See above.

(10) Multivariate analysis of relationship of depression and adherence to antihypertensive
medication: The effect size of this relationship as measured by predictor variables in
multivariate models.

(11) Appropriate multivariate statistical techniques used: Descriptions of statistical methods
adhered to published reporting guidelines (e.g., How to Report Statistics in Medicine, Lang
and Secic, 1997; Publication Manual of the American Psychological Association, 5t
edition, 2001), two-tailed significance tests were used, automated stepwise procedures were
not used unless cross-validated (Freedland et al., Statistical Guidelines for Psychosomatic
Medicine, 2005;67:167), and sample size was adequate in relation to the numbers of
predictors (e.g., 10:1, Using Multivariate Statistics, 4! edition, Tabachnik and Fidell, 2001).
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identified and screened for
potential eligibility.
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A 4

438: Titles/Abstracts excluded

263: Not related to depression
88: Not related to hypertension
87: No original data

A 4

44: Selected for full text

review

Y

3:

36: Articles excluded

17: No standardized measure of hypertension
: No standardized measure of depression
4:

No effect size for relationship of depression
and hypertension

Mixed cardiovascular care group. No
separate data for hypertensive patients only

: No effect size for relationship of depression

and hypertension

A 4

8: Articles included in the Systematic
Review

Figure 1. Search and Selection of Eligible Articles
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