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Abstract: People with disabilities have high rates of chronic health conditions and often require 
complex medication regimens to manage their health. Approximately 20–50% of people with 
disabilities fail to take their medication as prescribed. It is unclear, however, to what extent the 
literature describes the effectiveness of medication adherence interventions for people with 
disabilities. In this review, the inclusion and exclusion criteria of the 182 studies included in 
the Cochrane Review on Interventions for Enhancing Medication Adherence were evaluated for 
their inclusion of people with disabilities. Of the studies, 1% excluded persons for hearing 
impairment, 3% for motor impairment, 7% for visual impairment, and 32% for cognitive 
impairment. Most studies (65%) did not exclude persons based on specific impairment. 
Medication event monitoring systems were used in 21% of studies, and investigators excluded 
people unable to use this device in 5% of studies. Caregiver assistance was an exclusion criteria 
in 4% of studies. Additional barriers like the ability of investigators to exclude persons based on 
their judgement were found. These barriers exist in addition to the known barriers affecting 
persons with disabilities, such as accessibility of research facilities and access to transportation. 
These data suggest that people with disabilities are systemically excluded from the medication 
adherence intervention literature. Subsequently, it cannot be assumed that current adherence 
interventions are effective for people with disabilities. More research is needed to understand 
how to address medication adherence for people with disabilities. 
Keywords: disabled persons, health services for persons with disabilities, medication 
adherence, cultural diversity, clinical trials as a topic

Introduction
Internationally, over 1 billion people live with some form of disability, representing 
about 15% of the world’s population.1 The number of people with disabilities is 
increasing due to demographic shifts and the increase in prevalence of chronic health 
conditions.1 People with disabilities require medications to address their disability, in 
addition to the typical medications associated with the general population. For exam-
ple, people with spinal cord injury require medications to address pain, spasticity, 
spasms, and bowel and bladder function associated with the injury.2 To manage co- 
morbid conditions associated with spinal cord injury, it often requires medications to 
address diabetes, heart disease, depression, anxiety, etc. As these conditions are co- 
morbid, people with spinal cord injury often begin taking these chronic condition 
medications earlier in their lives than people without disability.2 While this was an 
example in spinal cord injury, this experience is common across disability groups.3–8
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Given the broad health needs, it is not surprising that 
people with disabilities take many of medications. People 
with stroke average 11.3 medications,9 people with multi-
ple sclerosis average 5.7 medications,5 and people with 
arthritis average 5.5 medications.6 While these are 
averages, many people with disabilities meet the criteria 
for polypharmacy (the prescription of 5 or more medica-
tions), including 56% of people with spinal cord injury.2

Much like the general population, people with disabil-
ities also have difficulty taking their medications as pre-
scribed. Medication adherence rates are estimated at 
49.5% for people with intellectual disability,4 65.6% for 
people with stroke,3 60–80% for people with multiple 
sclerosis,8 and 60–80% for people with arthritis.7

Despite the significant number of people with disabil-
ities, the importance of adherence to medication, and the 
rates of poor adherence in these populations, disability- 
specific diagnoses are not often studied. In the Nieuwlaat 
and colleagues (2014) Cochrane Review on Interventions 
for Enhancing Medication Adherence, the most commonly 
studied conditions were chronic conditions including HIV/ 
AIDS, psychiatric disorders, chronic obstructive pulmon-
ary disease, cardiovascular disease or risk, hypertension, 
and diabetes. In fact, researchers have a history of exclud-
ing specific populations from research studies, such as 
women, minorities, and the elderly in research.11–14 

Minorities, women, and the elderly are also more likely 
to experience disability than their white male 
counterparts.15 Clinical trials research suggests that while 
specific populations are excluded at times, more often 
there are systemic barriers in the research process or 
inclusion criteria that prevent participation from these 
populations.16 Barriers found to hinder clinical trial parti-
cipation include mistrust from the research participant, 
lack of comfort with the process, lack of information, 
time and resource constraints, lack of awareness of the 
study, and failure to meet eligibility criteria.12,17

Taken together, this evidence suggests that people with 
disabilities may be underrepresented in the medication 
adherence literature. The purpose of this study is to iden-
tify and quantify barriers to participation in medication 
adherence intervention studies from the current literature.

Materials and Methods
In this systematic review, we completed a secondary ana-
lysis of inclusion and exclusion criteria of articles included 
in the Cochrane Review on Interventions for Enhancing 
Medication Adherence.10 This seminal article is the fourth 

edition of the review by this authorship team with the 
Cochrane system. It was chosen as it is the definitive 
guide on medication adherence interventions.

Instrumentation
A priori, the research team made a list of criteria that could 
exclude people with disabilities (Table 1). Researchers 
reviewed if people with disabilities were excluded 

Table 1 Criteria Excluding

Criteria Definition
Examples of exclusion criteria from studies

Hearing 

impairment

Excludes people on the basis of their ability to hear. 

Includes considerations for Deaf community like 

use of Sign Language.
Unable to hear, conditions impairing telephone 
communication

Motor 

impairment

Excludes people on the basis of upper or lower 

extremity motor impairment.
Disabled, unable to walk, unable to write, serious physical 
alteration, motor problems, mobility problems

Vision 

impairment

Excludes people who have poor vision or blindness
Unable to read, vision impairment, serious sensory 
alteration, legally blind, has specific visual diagnosis (eg 
exclusion of persons with diabetic retinopathy in astudy 
of adults with Type 2 diabetes mellitus)18

Cognitive 

impairment

Excludes people with cognitive impairment
Metal problems, mental illness, inability to give 
informed consent, unable to understand intervention or 
assessment, poor cognitive function, mental retardation, 
fails to meet threshold score on cognitive exam

Caregiver 
assistance

Excludes people who require assistance from 
a friend or family member to consent to the study 

or complete study related activities.
Unable to take primary responsibility for taking their 
own medications

MEMS Excludes people who are unable to unwilling to use 
MEMS
Willing and able to use MEMS

Other criteria Criteria by the research team other criteria that 

can be discriminatory
The researcher considered that the patient’s health 
would be compromised due to adverse effects or 
concomitant diseases, patients with diseases that could 
interfere with the study, patients whose pathological 
situation could interfere with the development of the 
study, chronic medical condition, psychological 
instability

Notes: The italics denote a sub description and differentiates the definition from 
the examples.
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specifically because of their diagnosis or impairment. 
Specifically, researchers denoted if persons with specific 
diagnoses or visual, hearing, motor, or cognitive impair-
ment were excluded. Researchers investigated other cri-
teria that may uniquely impact people with disabilities. For 
example, Medication Event Monitoring Systems Caps 
(MEMS Caps) are the gold standard for measuring medi-
cation adherence, but many people with disabilities have 
difficulty using this technology. Therefore, the researchers 
quantified the number of studies using MEMS caps and 
the number of people excluded because they were unable 
or unwilling to use MEMS caps. The researchers also 
quantified the number of studies, excluding persons using 
caregiver assistance for medication tasks. Finally, the 
researchers noted other criteria that could exclude people 
with disabilities.

Procedures
Full copies of each article included in the Cochrane Review 
on Interventions for Enhancing Medication Adherence were 
attained by the research team.10 A rating process similar to 
that described by Tilson and colleagues was used to review 
each article.19 Specifically, two researchers reviewed the 
articles separately with a specific focus on their inclusion 
and exclusion criteria, as well as their recruitment strategies 
using the questionnaire in the instrumentation section. The 
researchers compared their findings and discussed any dis-
crepancies until they reached a consensus.

Data Analysis
The purpose of this study was to describe the nature and 
prevalence of exclusionary criteria. Descriptive statistics 
were tabulated to describe the prevalence of each criteria.

Results
All 182 studies included in the Cochrane Review on 
Interventions for Enhancing Medication Adherence were 
reviewed against the a priori criteria.10 Of the studies, 1% 
(n=2) excluded persons for hearing impairment, 3% (n=5) 
for motor impairment, 7% (n=12) for visual impairment, and 
32% (n=58) for cognitive impairment (Figure 1). Most studies 
(n=119, 65.38%) did not specify requirements for hearing, 
motor, vision, or cognitive skills, even if these skills were 
required for participation in the study. For example, in the 
study by Mullan and colleagues, one of the main activities 
included reading decision aids, but people with visual or mild 
cognitive impairments were not excluded from the study.20 

Eight studies (4.40%) excluded participants who required 
caregiver assistance. About 21% of studies (n=38) used 
MEMS to monitor medication adherence. However, only 
about 5% of those studies had the ability and/or willingness 
to use the MEMS device as an exclusion or inclusion criteria 
(Figure 2).

There were several other study criteria that had the 
potential to be exclusionary to persons with disabilities. 
Many studies indicated that the participants were required 
to provide written informed consent, but it is unclear what 

Figure 1 Percent of studies excluding people with disabilities by impairment.
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that means or what level of assistance or accommodation 
could be provided as part of the informed consent process. 
Again in the example by Mullan and colleagues where 
participants were required to read decision aids,20 the 
authors did denote that participants were required to be 
“able and willing” to provide informed consent. However, 
it is unclear what level of accommodations could be 
attained in the informed consent process. In addition to 
requirements around the informed consent, other studies 
excluded participants whose prescribed medication regi-
men exceeded a certain number.20,21

Often the research protocols contained criteria that 
allowed the research team to make judgement calls about 
the appropriateness of research participants. Many criteria 
were vague, for example, Márquez Contreras and colleagues 
excluded “patients whose pathological situation could inter-
fere with the development of the study.”22 Some authors 
included more information about the process for exclusion. 
For example, Johnson and colleagues reported that

severe neuropsychological impairment and psychosis were 
assessed on a case-by-case basis by interviewers in con-
sultation with senior project personnel, including the prin-
cipal investigator, a licensed clinical psychologist.23 

Rarely, the research team described the criteria objec-
tively and described how they would seek to accommodate 
individuals with disabilities. For example, Bennett and 
colleagues reported that primary care physicians were 
given a list of research participants and were asked

to exclude patients whom they believed would be unable 
to monitor their blood pressure or follow medication 

titration instructions due to physical or cognitive disability, 
psychiatric illness, or other reasons.24 

However, they did attempt to make accommodations for 
persons with disabilities. They reported that they included

patients with reduced cognition … if they have a known 
caregiver, such as a family member, capable of assisting the 
patient with home blood pressure monitoring and medica-
tion titration, and speaking with the health coach each week. 

Discussion
Medication adherence is essential to 15% of people world-
wide who require medication to manage their disability 
and co-morbid medical conditions.1 The recent literature 
about clinical trials diversity, equity, and inclusion sug-
gests that people with disabilities may be participating in 
medication adherence research at lower rates than their 
peers with chronic conditions alone. Given the lack of 
specific data, the purpose of this study was to identify 
and quantify barriers to participation in medication adher-
ence intervention studies.

The data from this study suggests that people with 
disabilities are systemically excluded from the research 
on interventions for medication adherence using two 
mechanisms. The first mechanism is explicit exclusion on 
the basis of disability status. The research team looked for 
studies specifically excluding people with disabilities due 
to their impairments in hearing, motor, vision, and cogni-
tive skills and found that 34% of studies excluded persons 
based on these disabilities.

The second mechanism precluding participation of 
people with disabilities’ in medication adherence research 
is bias. Several studies included vague criteria that allowed 
the investigative team to exclude persons who they 
deemed “unable to complete study activities.” This gives 
the research team carte blanche to determine if they will 
include people with disabilities in the study. Given the 
biases and record of poor care from members of the 
medical community towards members of the disability 
community, it is unlikely that this process would favor 
the inclusion and appropriate treatment of persons with 
disabilities.26,27

These findings are consistent with other work in this 
area.12,16,17 This suggests that the issues of including peo-
ple with disabilities’ in research go beyond the medication 
adherence literature.

Figure 2 Use of Medication Event Monitoring System (MEMS) in medication 
adherence intervention research and MEMS as an exclusion criteria.
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Implications for Research
It is understandable that investigators want to ensure that 
the participants could complete study-related procedures. 
It is also important for people with disabilities to have 
access to effective medication adherence interventions, 
and this means the inclusion of people with disabilities 
in medication adherence research. There are several steps 
researchers can take to improve representation of people 
with disabilities’ in the research.

Researchers can use purposeful well-thought-out inclu-
sion and exclusion criteria. Data from this study demon-
strated two issues. First were studies that unnecessarily 
excluded people based on ability status unrelated to the 
research protocol (eg the need to walk for a home blood 
pressure monitoring program).25 Second were studies that 
failed to excluded people on abilities that were needed to 
complete the study. MEMS caps serve as a good example. 
MEMS caps are the gold standard measurement for med-
ication adherence research and 38 (20.88%) studies 
reported used this technology. MEMS caps require good 
hand dexterity and preclude the use of a pillbox, which is 
a common adaptation used by persons with cognitive 
impairments. Subsequently, the use of MEMS is antici-
pated to uniquely negatively impact people with disabil-
ities. When MEMS are used in a study, often they are one 
of the primary outcome measures. Therefore, it is perplex-
ing that only 30% of studies with MEMS had their use as 
a criteria for participation, and it is unclear how investi-
gators would address persons with disabilities who are 
unable or unwilling to use a MEMS cap. When there is 
a mismatch between the inclusion criteria and the capacity 
to participate in the study, this means that either people 
with disabilities are not participating in research or inves-
tigators are excluding persons outside of their inclusion 
and exclusion criteria. These finding suggest that medica-
tion adherence investigators need to more thoughtfully and 
intentionally conceptualize inclusion and exclusion criteria 
as to not over or under exclude participants.

The next step for researchers to improve inclusion of 
people with disabilities’ is to plan for what type of accom-
modations will be made available. Simple accommoda-
tions can enable people with disabilities’ to easily 
complete study activities. For example, deaf participants 
can have sign language interpreters, blind participants can 
use text-to-speech technology, people with mobility 
impairments can participate from accessible spaces, and 
people with cognitive impairment can use extra time to 

process information. While accommodations are available 
for most types of study procedures, it was unclear in the 
review of published articles to what extent people with 
disabilities could use accommodations to complete study 
activities and meet the inclusion criteria. More research is 
warranted to understand how people with disabilities are 
accommodated in current research.

Considering inclusion and exclusion criteria as well as 
offering accommodations will help to include people with 
disabilities’ in the medication adherence research. If this 
proves too difficult to maintain the homogeneity of the 
sample or the rigor of the work, then other strategies like 
specific research oriented towards people with disabilities 
are necessary.

Limitations
As this research is based on Cochrane Review on 
Interventions for Enhancing Medication Adherence, only 
randomized controlled trials were included in this study.10 

Therefore, it is possible that lower levels of research may 
be more inclusive of persons with disabilities. 
Additionally, the study is limited by the limitations to 
people with disabilities identified a priori. Further research 
is warranted to quantify barriers to the participation of 
people with disabilities identified during this investigative 
process. Finally, this review only included information 
present in the published peer-reviewed literature. While 
authors try to be inclusive of their study procedures, they 
are often limited by length requirements. Other sources of 
data collection, such exploratory studies should be inves-
tigated to better understand if and how people with dis-
abilities are included in the medication adherence 
literature. Further, research with people with disabilities 
related to barriers inclusion in clinical trials would help to 
identify an inclusive list of barriers to study participation.

Conclusion
People with disabilities take many medications that are 
vital for their continued health and wellbeing. Like all 
populations, many people with disabilities fail to take 
their medications as prescribed. While there are many 
studies investigating interventions to promote medication 
adherence, approximately 30% of studies explicitly 
exclude persons based on their ability status. In addition 
to the criteria that specifically prohibits persons with dis-
abilities, there are other requirements like the use of 
MEMS caps or use of a certain number of medications 
that disproportionately affect people with disabilities. 
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People with disabilities should be included in all scientifi-
cally appropriate intervention studies so that they can have 
access to safe and effective interventions that promote 
their long-term health and wellbeing.
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