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Background: Compared to men, women have lower treatment rates for cardiovascular 
disease (CVD), are at higher risk for medication non-adherence and have different reasons 
for being non-adherent. The aim of this study was to synthesize and evaluate gender-specific 
adherence-promoting interventions for cardiovascular medication and gender-specific effects 
of gender-neutral interventions.
Methods: A systematic literature search was performed in PubMed, Embase, PsycINFO, 
CINAHL and Cochrane Library from January 2007 to October 2019. Intervention studies 
(with control group) aimed at improving cardiovascular medication adherence with mini-
mally 14 weeks follow-up were included. Two reviewers independently screened titles and 
abstracts. Full text was obtained for selected abstracts and screened for final inclusion. Data 
extraction included gender-specific targeting or analysis.
Results: The search identified 6502 citations. After screening title and abstract, full text was 
obtained from 127 potentially eligible articles. Ultimately, 11 articles were included that 
analyzed gender differences in gender-neutral interventions. Two reported a gender-specific 
intervention effect. Using an electronic reminder device, one study increased statin adherence 
in women. The other found a larger increase in adherence to CVD medication following 
telephone counseling for men than women. Nine studies did not identify a gender-specific 
effect.
Conclusion: Despite differences in levels of and reasons for non-adherence, most studies 
addressing adherence did not analyze potential differences in effect by gender. Moreover, 
none of the identified studies used gender-specific adherence promoting interventions. 
Increasing awareness about gender differences in adherence might lead to better tailoring 
of interventions to gender-specific needs and better results in improving adherence.
Keywords: gender, medication adherence, cardiovascular medication, intervention, 
systematic review

Introduction
Among both men and women cardiovascular diseases (CVD) are one of the leading 
causes of burden of disease and mortality worldwide.1 Despite public health and 
medication interventions to reduce the risk for a cardiovascular event through 
prevention, screening, and early treatment, risk reduction has been modest at the 
population level.2,3 Moreover, cardiovascular risk reduction has been more effective 
among men than women.4,5 There are several reasons for this gender disparity, 
including lower treatment rates for cardiovascular medication in women,6,7 as 
healthcare providers perceive women to have lower cardiovascular risk8 and 

Correspondence: Marcia Vervloet  
Nivel, Netherlands Institute for Health 
Services Research, P.O. Box 1568, 
Utrecht 3500 BN, the Netherlands  
Tel +31 30 2729713  
Email M.Vervloet@nivel.nl

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Patient Preference and Adherence 2020:14 2055–2070                                                    2055

http://doi.org/10.2147/PPA.S260562 

DovePress © 2020 Vervloet et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

P
at

ie
nt

 P
re

fe
re

nc
e 

an
d 

A
dh

er
en

ce
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0001-9997-040X
http://orcid.org/0000-0001-5678-9037
http://orcid.org/0000-0003-3277-4740
mailto:M.Vervloet@nivel.nl
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


differences in the type of prescribed medication and in 
comorbidities.6,9,10 Gender is also associated with medica-
tion adherence.4,11,12 Adherence is defined as the extent to 
which a person’s medication taking behavior corresponds 
with agreed recommendations from a healthcare provider. 
There are three stages of medication adherence: initiation, 
implementation and discontinuation.13 Initiation refers to 
when the patient starts the therapy, when the first dosage is 
actually taken. Implementation refers to the extent to 
which a patient’s actual dosing corresponds to the pre-
scribed dosing regimen, from initiation until the last 
dose. Discontinuation is when the patient stops taking the 
prescribed medication. Persistence is the length of time 
between the first and last dose. These stages represent 
different types of medication taking behavior. 
Mechanisms underlying this behavior may differ between 
men and women.4,12 Evidence of gender differences 
already exists for other health behaviors, such as seeking 
health information, completion of health screenings, 
engagement in social and physical activities, and alcohol 
consumption patterns.14,15

In the case of cardiovascular medication adherence, 
there are inconsistent results regarding gender differences. 
A meta-analysis by Lewey et al (2013) showed that for 
statin use women are more at risk for non-adherence; 
compared to men, women had 10% greater odds of non- 
adherence.16 This was confirmed by two recent systematic 
literature reviews both showing that female sex, amongst 
other factors, contributed to non-adherence to statins.17,18 

Yet, other studies did not find differences between men 
and women for antihypertensive medication.19,20 Even 
when adherence levels between men and women are com-
parable, reasons associated with non-adherence may differ 
between men and women.12,20 For example, gender-speci-
fic reasons for adherence to statins include a lower aware-
ness of CVD risk and a higher statin intolerance in women 
compared to men. Moreover, women have been found to 
have a more negative perception of medicines than men.4 

This negative perception can be the result of women hav-
ing more frequent and stronger adverse effects.11 Adverse 
effects in women are associated with discontinuation of 
statin treatment21 and lower lipid control.22 In addition, 
healthcare providers less often were warned for their risk. 
Thus, given the different levels of adherence and, more 
importantly, the differences in reasons between men and 
women not to adhere to cardiovascular medication, 
attempts to improve adherence might need to pay attention 
to gender-specific causes of non-adherence in all stages of 

medication intake behavior in order to be successful. To 
our knowledge, no review has been conducted that system-
atically studied interventions using gender-specific 
approaches to improve adherence to cardiovascular medi-
cation. Therefore, the aim of our study is to synthesize and 
evaluate gender-specific approaches in adherence-promot-
ing interventions for cardiovascular medication as well as 
differences in the effectiveness of gender-neutral interven-
tions for men and women.

Materials and Methods
This systematic review was conducted following the 
guidelines of PRISMA (Preferred Reporting Items for 
Systematic reviews and Meta-analyses)23 and EMERGE 
(ESPACOMP Medication Adherence Reporting 
Guideline).24

Search Strategy
The search strategy was defined after extensive discus-
sions in the research group and consultation of a general 
practitioner with special interest in cardiovascular disease 
and an experienced medical librarian. Next, a comprehen-
sive search was performed in collaboration with the med-
ical librarian in the bibliographic databases PubMed, 
Embase, PsycINFO (via Ebsco), CINAHL (via Ebsco) 
and the Cochrane Library (via Wiley) from 1 January 
2007 to December 2017, an update was performed at 6 
October 2019. Gender has only recently become a known 
determinant of medication adherence. As a result, we high-
lighted literature from 2007 to 2019. To identify all rele-
vant publications, search terms included controlled terms 
from MeSH in PubMed, EMtree in Embase, CINAHL 
Headings in CINAHL, Thesaurus terms in PsycINFO. 
We used only free-text terms for The Cochrane Library. 
The following terms were used (including synonyms and 
closely related words) as index terms or free-text words 
(“cardiovascular medication” OR ‘antihypertensive 
agents’ OR “anticoagulants’ OR beta-blocking agents” 
OR “lipid lowering medication”) AND “compliance” 
AND “sex differences” AND (“intervention” OR “clinical 
trials”). The search was performed without language 
restriction. The full search strategies and synonyms used 
for all databases can be found in the Supplementary 
Materials.

Inclusion Criteria
A study was included in this review if it met the following 
inclusion criteria:
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1. The study described an intervention aimed at 
improving adherence to cardiovascular medication 
(antihypertensive medication, lipid lowering medi-
cation, anticoagulants);

2. Medication adherence was one of the outcome 
measures;

3. The study design was a randomized controlled trial 
(RCT), a controlled clinical trial (CCT), or an inter-
vention study with control group;

4. The control group did not receive any type of inter-
vention (usual care);

5. The follow-up period was minimally 14 weeks to be 
able to see sustainable effects;

6. The study was conducted in Europe, USA, Canada, 
Australia or New Zealand to include studies from 
countries with comparable levels of development of 
healthcare;

7. The study was published in English or Dutch 
(authors’ native language);

8. The study used a gender-specific approach or the 
gender-specific effects of the intervention were ana-
lyzed, by means of subgroup analysis or with an 
interaction term.

Review Procedures
Endnote X7.4 was used to manage all citations. Two pairs 
of reviewers (MV/LvD, JK/CL) independently screened 
the titles of the citations identified by the electronic data-
base searches. Next, the abstracts of the selected titles 
were independently screened by two reviewers (MV and 
LvD). We obtained full text for studies that had insuffi-
cient information from the abstract to determine eligibility 
and for potentially eligible studies. The inter-rater agree-
ment (Cohen’s Kappa) between MV and LvD for the 
screening of abstracts was 82.6%, indicating a high agree-
ment according to Landis & Koch (1977). Disagreements 
between reviewers were discussed until consensus was 
reached. Full text articles were reviewed independently 
by MV, JP and LvD to identify gender-specific interven-
tion effects.

Data Extraction
The following information was extracted from the 
included studies: first author, publication year, country, 
study design, study population, type, setting and aim of 
intervention as well as the content of the intervention. 
Furthermore, adherence outcomes and type of adherence 

measurement were extracted as well as the overall inter-
vention effects and gender-specific intervention effects.

Quality Assessment
Following the Cochrane Handbook of Systematic Reviews 
of Interventions, version 5.1.0 (http://handbook-5-1. 
cochrane.org/), risk of bias of the individual studies was 
assessed independently by two reviewers (MV and LvD) 
for six domains. These domains were: selection bias (bias 
due to inadequate random sequence generation or conceal-
ment of allocation), performance bias (bias due to knowl-
edge of allocation of personnel and participants), detection 
bias (bias due to knowledge of allocation of the outcome 
assessors), attrition bias (bias due to amount, nature or 
handling of incomplete outcome data), reporting bias 
(bias due to selective outcome reporting) and other bias 
(bias due to other problems not stated above). For each 
type of bias, the study was assessed as having low risk, 
unclear risk or high risk of bias.

Results
A total of 6508 unique citations were identified through 
the electronic database searches. After screening title and 
abstract, 127 potentially eligible articles remained. After 
reviewing full texts of these selected abstracts, 27 articles 
were excluded for not meeting the first seven inclusion 
criteria. In addition, we excluded one study had a study 
population that comprised 98% of men. Regarding the last 
inclusion criterion, none of the remaining 99 articles 
described a gender-specific intervention (ie, an interven-
tion that targeted potentially different needs of men and 
women). Eleven studies analyzed gender-specific differ-
ences in intervention effects and were included in this 
review (Figure 1).

Description of the Studies
Eight of the eleven included studies described an overall 
effective intervention, which we defined as an intervention 
that demonstrated a significant difference in adherence to 
cardiovascular medication in favor of the intervention 
group compared to the control group.25–32 Three studies 
found no overall effect on adherence.33–35 Two studies 
found a significant gender-specific intervention effect,31,34 

whilst the other nine studies found no gender-specific 
effects, ie, the intervention was equally effective (or inef-
fective) for men and women. Four studies were multi-
component studies versus eleven single component 
studies (see Table 1).
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Figure 1 Flowchart of study inclusion.  
Abbreviations: CVD, cardiovascular disease; RCT, randomized controlled trial; CCT, clinical controlled trial.
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Table 1 Characteristics of Studies Describing Interventions for Which Subgroup Analyses are Performed to Investigate Gender 
Differences in Intervention Effects

Author, 
Publication 
Year, Country

Study 
Design

Study Population Type, Setting and Aim 
of Intervention

Intervention Description

Interventions WITH gender-specific Intervention Effect

Choudry, 2018, 

USA 31

Cluster 

RCT

4078 patients with suboptimal control of 

hyperlipidemia, hypertension, or diabetes, and 

being non-adherent to prescribed treatment. 

Intervention group: n=2038 (♀ n=924) 

Control group: n=2040 (♀ n=917)

Type: multicomponent; 

Telephone counseling, text 

messaging and pillboxes, 

mailed progress reports 

Setting: Clinical pharmacy in 

primary care 

Aim: improve medication 

adherence among patients 

with hypertension, 

hyperlipidemia, or diabetes

A trained clinical pharmacist conducted an 

individually tailored telephone consultation, 

during which potential adherence barriers or 

other factors that may contribute to poor 

disease control were discussed as well as the 

patient’s readiness to modify behaviors. Patient 

and pharmacist together composed a plan to 

improve adherence and disease control, using. 

strategies that included text messages, pillboxes, 

and mailed progress reports.

Kooy, 2013, The 

Netherlands 34

RCT 381 patients who had started statins at least one 

year prior to inclusion and were non-adherent 

(refill rate between 50-80%) in preceding year. 

Intervention group 1: n=130 (♀ n=69) 

Intervention group 2: n=123 (♀ n=70) 

Control group: n=128 (♀ n=74)

Type: multicomponent; 

electronic reminder device 

(ERD) with or without 

counseling 

Setting: Community 

pharmacy 

Aim: improve adherence 

and persistence to statin 

treatment

Two intervention groups: 

1) ERD and non-adherence counseling in which 

the pharmacist provided feedback on patients’ 

previous drug dispensing data, discussed reasons 

for non-adherence, provided information about 

the benefits of statin use. 

2) ERD only. Patients received the ERD by mail 

with user instructions.

Interventions WITHOUT gender-specific intervention effect

Derose, 2013 

USA 25

RCT 5,216 new statin users . 

Intervention group: n=2,606 (♀ 51,0%) 

Control group: n=2,610 (♀ 50,1%)

Type: single component; 

automated telephone call 

and messaging 

Setting: direct messaging to 

members of Kaiser 

Permanente Southern 

California (health plan) 

Aim: decrease primary 

nonadherence to statins

Patients received an automated telephone call 1 

to 2 weeks after the prescription date. A 

personalized message provided them with 

information on the benefits of the therapy and 

encouraged them to fill the prescription. 

Patients who still did not fill their prescription a 

week after the telephone call were sent a letter 

signed by their prescriber.

Eussen, 2010 

The Netherlands 
26

RCT 899 new statins users. 

Intervention group: n=439 (♀ n=232) 

Control group: n=460 (♀ n=230)

Type: single component; 

counseling 

Setting: community 

pharmacy 

Aim: improve adherence to 

statin therapy, especially in 

the first months after 

initiation.

Five individual counseling visits in the pharmacy, 

at first dispense, second dispense and dispenses 

at 3, 6, and 12 months. Counseling at first 

dispense included education about the 

medication and the importance of adherence. 

Patients were given a written summary of the 

verbal information. At second dispense, patients 

were asked about their experience (incl. 

potential barriers to adherence). The association 

between adherence and lipid levels was 

discussed to encourage patients to adhere.

Patel, 2015 

Australia 27

RCT 623 patients with an established CVD or an 

estimated five-year CVD risk of ≥15% with 

indications for antiplatelet, statin and ≥2 blood 

pressure lowering drugs. 

Intervention group: n=311 (♀ n=114) 

Control group: n=312 (♀ n=117)

Type: single component; 

polypill-based strategy 

Setting: general practice 

Aim: improve adherence to 

CVD medication

Patients used a polypill (fixed-dose combination) 

containing aspirin 75 mg, simvastatin 40 mg, 

lisinopril 10 mg and either atenolol 50 mg 

(version 1) or hydrochlorothiazide 12.5 mg 

(version 2). The control group used separate 

medications and doses as prescribed by their 

doctor.

(Continued)
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Table 1 (Continued). 

Schulz, 2019 

Germany 32

RCT 237 patients of ≥60 years with chronic heart 

failure (CHF), treated with a diuretic, 

hospitalized for HF within the last 12 months or 

with increased B-type natriuretic peptide or N- 

terminal pro-B-type natriuretic peptide 

concentrations. 

Intervention group: n=110 (♀ n=42) 

Control group: n=127 (♀ n=49)

Type: multicomponent; 

medication review, (bi-) 

weekly dosing aids and 

counseling 

Setting: community 

pharmacy 

Aim: improve adherence for 

three heart failure 

medication classes in elderly 

patients with CHF.

A medication review was conducted to generate 

a medication plan. Patients received a weekly 

dosing aid and printout of the plan. (Bi-)weekly 

pharmacy visits thereafter during which the plan 

was updated (if necessary), dosing aids were 

supplied, medication counselling was given, and 

the physician was contacted (if necessary).

Selak, 2014 

New Zealand 28

RCT 513 adults with an established CVD or an 

estimated five-year CVD risk of ≥15% 

recommended for treatment with antiplatelet, 

statin, and ≥2 blood pressure lowering drugs. 

Intervention group: n=256 (♀ n=99) 

Control group: n=257 (♀ n=88)

Type: single component; 

polypill-based strategy 

Setting: general practice 

Aim: improve adherence to 

CVD medication

Patients used a polypill (fixed-dose combination) 

containing aspirin 75 mg, simvastatin 40 mg, 

lisinopril 10 mg and either atenolol 50 mg 

(version 1) or hydrochlorothiazide 12.5 mg 

(version 2). The control group used separate 

medications and doses as prescribed by their 

doctor.

Vollmer, 2014 

USA 29

Pragmatic 

clinical 

trial

21,752 participants, ≥40 years, with diabetes 

mellitus and/or CVD who were suboptimally 

adherent (<90%) to a statin or ACEI and ARBs 

and (over)due for a refill. 

Intervention group 1: n=7,247 (♀ 46.5%) 

Intervention group 2: n=7,250 (♀ 47.1%) 

Control group: n=7,255 (♀ 47.3%)

Type: single component; 

automated reminder 

Setting: direct 

communication to patients 

Aim: improve adherence to 

statins, or ACEI and ARBs.

Two intervention groups using interactive voice 

recognition (IVR) calls: 

(1) IVR group received automated phone calls 

when they were (over)due for a refill. 

(2) IVR+ group received the same phone calls, 

plus a personalized reminder letter, a live 

outreach call, EMR-based feedback to their 

primary care provider, and additional mailed 

materials.

Wald, 2014 

UK 30

RCT 301 patients taking blood pressure and/or lipid- 

lowering medications. 

Intervention group: n=150 (♀ n=68) 

Control group: n=151 (♀ n=70)

Type: single component; 

text messaging 

Setting: direct 

communication to patients 

Aim: improve adherence to 

blood pressure and/or lipid- 

lowering treatment

Daily text messages for 2 weeks, on alternate 

days for 2 weeks and once weekly for 22 weeks. 

Patients were asked to respond whether they 

had taken their medication, whether the text 

reminded them, and the reason if they had not 

taken their medication.

Ineffective Interventions (neither a gender-neutral nor a gender-specific intervention effect)

Blackburn, 2016 

Canada 35

Cluster 

RCT

1,906 new statins users. 

Intervention group: n=907 (♀ n=447) 

Control group: n=999 (♀ n=431)

Type: single component; 

counseling 

Setting: community 

pharmacy 

Aim: prevent nonadherence 

during the first year of 

statin use

Two brief screening questions: 

1) “How long have you been taking this 

medication?” 

2) (example) “Are you having any difficulties or 

concerns with this new medication?” 

Pharmacists were challenged to personalize the 

second screening question.

Volpp, 2017 

USA 33

RCT 1,503 patients surviving acute myocardial 

Infarction (AMI), were prescribed at least 2 of 

the 4 medications (statin, aspirin, β-blocker, 

antiplatelet agent). 

Intervention group: n=1000 (♀ n=343) 

Control group: n=503 (♀ n=190)

Type: multicomponent; 

electronic reminder, lottery 

incentive and social support 

Setting: direct 

communication to patients 

Aim: improve adherence to 

CVD medication in patients 

surviving AMI

Use of electronic pill bottles, combined with 

daily incentives and social support (enlisting a 

friend or family member who would be notified 

if medication was missed, access to social work 

resources, a staff engagement advisor to provide 

close monitoring, feedback, and adherence 

reinforcement) .

Abbreviations: RCT, randomized controlled trial; CVD, cardiovascular disease; ♀, female.

Vervloet et al                                                                                                                                                         Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                              

Patient Preference and Adherence 2020:14 2060

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Type and Setting of Intervention
Five studies described pharmacist-led interventions in 
which counseling was one of the components used to 
improve adherence,26,31,32,34,35 and in four this was the 
main component of the intervention.26,31,32,35 In three of 
these studies, pharmacists counseled patients during 
pharmacy visits,26,32,35 two studies used telephone 
counseling.31,34 Two studies were performed in a general 
practice.27,28 Both employed a poly-pill strategy for CVD 
preventive medication (combination of statin, antihyper-
tensive and antiplatelet medication). In four studies the 
intervention was directly aimed at patients without inter-
ference of a healthcare provider.25,29,30,33 All four studies 
used an automated method to increase adherence, either 
via automated telephone calls reminding patients to refill 
their prescriptions,25,29 or text messages30 and electronic 
reminders33 to remind patients of the medication intake 
moment. The latter study also added lottery incentives 
and social support as components to increase adherence.

Stages of Adherence
Adherence in the implementation stage was most frequently 
investigated: in eight studies, including the two studies in 
which a gender-specific effect was found27–34 (see also 
Table 2). Most often this was studied using pharmacy refill 
data, claims data or prescription data which allows monitor-
ing patients’ medication use over a longer period (necessary 
for studying implementation). One study specifically inves-
tigated the initiation stage, by aiming their intervention at 
decreasing the number of patients not starting their statin 
treatment at all,25 whereas two other studies focused on 
new users of statins and aimed to increase adherence in the 
first months up to a year after initiation.26,35 Four studies 
additionally investigated early discontinuation of the treat-
ment (non-persistence).26,30,34,35

Targeting Patients
Although none of the studies made a distinction in gender 
in targeting patients for their intervention, some of them 
did target a specific patient group. Three interventions 
targeted patients who were non-adherent to the study med-
ication in the preceding year, including the two interven-
tions finding a gender-specific effect.29,31,34 Two studies 
specifically targeted patients with an established CVD or 
estimated 5-year CVD risk of at least 15%.27,28 One study 
targeted survivors of an acute myocardial infarction for 
increasing adherence to CVD medication,33 and another 
targeted elderly patients with chronic heart failure.32

Table 1 describes the characteristics of the eleven inter-
vention studies in detail. Table 2 describes the methods 
used to assess adherence and the intervention effects, both 
the overall results and the gender-specific results of the 
eleven included studies.

Studies Finding a Gender-Specific Effect
Two studies found a gender-specific effect. Both were 
multicomponent pharmacist-led interventions, aimed at 
non-adherent patients (patients who collected less than 
80% of their medication at the pharmacy in the year before 
the study). Kooy et al (2013) investigated the effectiveness 
of an electronic reminder device (ERD) with or without 
counseling by the community pharmacist to improve 
adherence to and persistence with statin therapy.34 They 
composed three groups: (1) patients who used the ERD 
and received 10-minute counseling; (2) patients who only 
used the ERD; and (3) patients who received usual care. 
They found no overall differences in refill adherence or 
persistence between the three groups. However, subgroup 
analysis revealed a significant effect of the ERD only on 
adherence of women using statins for secondary preven-
tion. The odds of women in the intervention group being 
adherent were 8.26 times higher than the odds of women 
in the control group. No such effect was apparent for men.

Choudry et al (2018) investigated whether an interven-
tion comprising a telephone consultation in which experi-
enced barriers to adherence were identified, patients’ 
motivation to change their (adherence) behavior was 
assessed, and a personal action plan was drafted, improved 
adherence to statins, antihypertensives or oral glucose- 
lowering medication.31 Compared to usual care, the inter-
vention group showed a small but significant increase of 
4.7% in overall medication adherence (average of averages 
for the three medication groups together). Evaluating the 
medication subgroups, significant differences were found 
for statins (increase of 4.5%) and antihypertensives 
(increase of 8.4%) but not for oral glucose-lowering med-
ication (decrease of 1.5%). Subgroup analysis showed that 
the intervention effect was significantly larger in men 
(increase in overall adherence of 6.7%) than in women 
(increase of 1.2%).

Studies Finding No Gender-Specific 
Effects
Of the nine studies finding no gender-specific effects, two 
did not find any effect. In one study, a medication 
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monitoring device, financial incentives, and social support 
did not improve adherence to medications prescribed after 
acute myocardial infarction.36 In the other study, pharma-
cists’ counseling of new statin users and a follow-up plan 
tailored to the patient’s situation did not lead to improved 
adherence, nor to more patients achieving optimal adher-
ence (>80%), nor to decreased non-persistence.35

Seven studies found an overall intervention effect but 
no gender-specific effect (ie, the effect was similar for men 
and women). Similar to Kooy et al, two of these seven 
studies aimed at improving adherence to statin therapy and 
one of the two also intervened with counseling by the 
pharmacist. In that study, they had developed a pharma-
ceutical care program, in which patients starting statin 
therapy received a 10–15 minute counseling in the phar-
macy during five consecutive visits over a 1-year period.26 

No differences in refill adherence were found between 
groups, however, they did find a lower discontinuation 
rate in the intervention group within six months after 
starting statin therapy, but this effect diminished after 12 
months. Additionally, they found a (non-significant) trend 
for women gaining more benefit from the counseling visits 
than men. The second study used automated telephone 
calls followed by letters to decrease primary non-adher-
ence to statins. Significantly more patients in the interven-
tion group collected their statin medication compared to 
the control group.25

Another two studies were part of a series of interna-
tional trials promoting a poly-pill strategy to improve 
adherence to CVD preventive medication, one in 
Australia27 and the other in New Zealand.28 Both studies 
found higher adherence to the poly-pill treatment com-
pared to separate medicines.

The fifth study used interactive voice recognition 
(IVR) calls with or without additional reminder letters, 
live outreach and extra materials to improve refill adher-
ence to statins and/or angiotensin-converting enzyme inhi-
bitors/angiotensin receptor blockers (ACEI/ARB).29 They 
found that the intervention groups had significantly higher 
adherence to both statins and ACEI/ARBs than the control 
group. In the sixth study, patients who received text mes-
sages to remind them of their blood pressure and/or lipid- 
lowering medication intake had a higher adherence than 
patients receiving no text messages.30 In the seventh study, 
a community pharmacist performed a medication review 
after which a medication plan was drafted. Patients 
received a weekly dosing aid and visited the pharmacy 
(bi-)weekly to update their medication plan (if needed), 

receive new supplies, be counseled on their medication 
and adherence.32 This intervention led to a significantly 
improved adherence to three types of heart failure medica-
tion compared to the control group.

Risk of Bias Individual Studies
All but two studies were of high quality, judged by a low 
risk of bias on five or more domains (Table 3). 
Concealment of allocation (selection bias) was rated as 
an unclear risk for most studies, since the method of 
concealment often was not described or in insufficient 
detail. For adherence studies, blinding of personnel or 
participants (performance bias) is often not possible, 
resulting in a high risk of bias for all studies.

Discussion
Observational studies show that adherence to cardiovascular 
medications, especially statins, is on average lower in women 
compared to men, and that women have different contribut-
ing experiences with and beliefs about medication compared 
to men.4,11,12,20,21 Also, women have been found to be more 
in favor of lifestyle changes over pharmaceutical treatment 
compared to men.37 These findings may support gender- 
specific approaches to promote adherence, which is the rea-
son why we searched the literature for gender-specific adher-
ence-promoting interventions. However, we did not discover 
any interventions that addressed gender differences in the 
development and implementation of the intervention. Only 
11 interventions out of 99 (11%) were included in this review 
as they analyzed differences in intervention effect between 
men and women. This is in line with a previous review on 
gender differences in statin use, where the authors concluded 
that even when enough women were included, gender-spe-
cific analyses were rarely conducted,4 let alone in studies that 
powered their study on the main outcome for the whole 
population rather than subgroup effects. We did find two 
studies that showed a gender-specific intervention effect, 
one specifically for women using an electronic reminder 
device for their statins and one specifically for men after 
telephone counseling by the pharmacist followed by tailored 
adherence strategies. However, from these two studies, no 
general conclusions can be drawn to what type of interven-
tion is more beneficial for men or women.

Differences in adherence levels, beliefs and experi-
ences between men and women have not only been 
found for CVD but also for diseases such as HIV,38 

asthma,39 cancer,40 bipolar disorder,41 depression,42 and 
AHDH.43 The nature of these gender differences might 
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vary across diseases. For example, in a study among 
patients with cancer, it was found that men had more 
concerns about their medication (eg, fear for side effects, 
concerns about long-term effects of the medication) than 
women.40 However, Emilsson et al (2011) showed that 
among patients with asthma, beliefs about medicines did 
not differ between men and women.39 They did find that 
the personality trait “neuroticism” (ie, a tendency toward 
anxiety, depression, self-doubt, and other negative feel-
ings) in men was associated with lower medication adher-
ence whereas in women neuroticism did not have an 
impact. These findings show that there is ground for inter-
ventions that are tailored differently for men and women. 
This probably also holds for the field of CVD, even though 
only two intervention studies in this review found different 
effects for men and women32,34 and one other study 
reported a trend.26 These interventions were performed in 

the pharmacy setting and included patients who were non- 
adherent at baseline. Targeting only non-adherent patients 
have been found to be associated with effectiveness of an 
intervention.44 Yet, the interventions were not specifically 
targeted at unraveling differences between men and 
women and as such not powered for gender-specific ana-
lyses. The same holds for the interventions in this review 
that did not find gender-specific effects.

Most interventions in this review were general in their 
approach, not targeting individuals’ own specific barriers to 
adhere to medication. Over the last decade, there is trend 
towards more personalized approaches to tackle non-adher-
ence as there are many reasons for non-adherence, which 
also vary widely across patients.44–46 Interventions should 
be tailored to address specific reasons that a patient is non- 
adherent. As Alleman et al (2018) stated,

In order to obtain clinical benefits from effective adher-
ence interventions, we encourage adherence researchers to 
select non-adherent patients, measure individual determi-
nants at baseline in a systematic manner, and select and 
tailor interventions based on the (most important) modifi-
able determinants in the study population, also in a sys-
tematic manner. (p. 77)44 

These individual determinants may differ between men 
and women.

Limitations of the Review and Included 
Studies
We used a top-down search method and relied on existing 
databases and its search terms. This approach has the possi-
bility of missing important articles as search terms may be 
miscoded. A bottom-up strategy is more time consuming but 
would have been more comprehensive. Still, we assert that 
only a minor number of intervention studies explicitly 
addressing gender differences in promoting adherence to 
cardiovascular medication would have been found. Often, 
researchers only statistically control for gender or sex 
effects,4 implying that thinking about potentially interesting 
differences between men and women is not part of the study. 
The same holds for ensuring that the study is powered to 
capture differences between men and women. Because of the 
fact that many studies only controlled for gender or sex 
effects, it remains unclear how many studies did not report 
results for men and women separately because there were 
just no significant differences.

Out of eleven studies analyzing gender differences in 
intervention effects, only two found an effect specifically for 

Table 3 Risk of Bias of Included Studies Determined with the 
Cochrane Collaboration Tool for Assessing Risk of Bias. Seven 
Domains of Bias Were Scored Low (Green Dot), High (Red Dot) 
or Unclear Risk (Yellow Dot)
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Volpp et al, 2017 33

Low risk of bias Unclear risk of bias High risk of bias

Dovepress                                                                                                                                                        Vervloet et al

Patient Preference and Adherence 2020:14                                                                               submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
2067

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


either women or men. The remaining nine studies might have 
been hindered by limited power to detect gender-specific 
effects (eg,30) or by lack of fine-tuning the intervention to 
gender-specific needs. It should be noted that the studies 
include gender as a male/female dichotomy rather than explor-
ing psychosocial differences and behavioral responses related 
to gender orientation. This is noteworthy as differences in 
medication adherence may be more likely to be attributed to 
psychological rather than of biological mechanisms. 
Moreover, mechanisms that might explain adherence differ-
ences between men and women could be further explored such 
as differences in health literacy, information seeking behavior 
and communication with health-care professionals. Another 
limitation is that we only included three major groups of 
cardiovascular medication (antihypertensives, lipid lower 
meds, anticoagulants). As such our results are not representa-
tive for all cardiovascular medicines. Finally, we focused on 
studies published in English or Dutch that were conducted in 
high-income countries. As a result, our results may not be 
applicable to low- and middle-income countries.

Clinical and Research Implications
Our study shows that the influence of gender in promoting 
adherence to cardiovascular medication is neglected while 
observational studies show that men and women do differ 
in levels of and reasons for non-adherence.4,11,12,20 It thus 
is worthwhile to test whether interventions have gender- 
specific effects. Researchers should not only include gen-
der as a control variable but actually operationalize gender 
effects, and analyze gender effects accordingly, including 
ensuring the sample size has sufficient power. For health-
care professionals, it is important to realize that men and 
women differ in reasons to adhere to medication and, as a 
consequence, men and women may differ in their reaction 
to adherence supporting activities. Overall, more aware-
ness is needed for the role of gender in medication adher-
ence promotion. This not only holds for the field of 
cardiovascular disease but also for other fields.

Conclusion
Adherence-promoting interventions tackling gender-speci-
fic differences are lacking while observational studies have 
shown that men and women differ in levels and reasons for 
non-adherence to cardiovascular medication. Increasing 
awareness about these gender differences might lead to 
better tailoring of interventions to gender-specific needs, 
which in turn might lead to better results in improving 
adherence to cardiovascular medication.
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