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ABSTRACT
Objectives This systematic review aimed to describe 
medication non- adherence among people living with 
multimorbidity according to the current literature, and 
synthesise predictors of non- adherence in this population.
Methods A systematic review was conducted according 
to the Preferred Reporting Items for Systematic reviews 
and Meta- Analyses. PubMed, EMBASE, CINAHL and 
PsycINFO were searched for relevant articles published in 
English language between January 2009 and April 2019. 
Quantitative studies reporting medication non- adherence 
and/or predictors of non- adherence among people with 
two or more chronic conditions were included in the 
review. A meta- analysis was conducted with a subgroup of 
studies that used an inclusive definition of multimorbidity 
to recruit participants, rather than seeking people 
with specific conditions. Remaining studies reporting 
prevalence and predictors of non- adherence were 
narratively synthesised.
Results The database search produced 10 998 records 
and a further 75 were identified through other sources. 
Following full- text screening, 178 studies were included in 
the review. The range of reported non- adherence differed 
by measurement method, at 76.5% for self- report, 69.4% 
for pharmacy data, and 44.1% for electronic monitoring. A 
meta- analysis was conducted with eight studies (n=8949) 
that used an inclusive definition of multimorbidity to 
recruit participants. The pooled prevalence of non- 
adherence was 42.6% (95% CI: 34.0 - 51.3%, k=8, 
I2=97%, p<0.01). The overall range of non- adherence 
was 7.0%–83.5%. Frequently reported correlates of 
non- adherence included previous non- adherence and 
treatment- related beliefs.
Conclusions The review identified a heterogeneous 
literature in terms of conditions studied, and definitions 
and measures of non- adherence used. Results suggest 
that future attempts to improve adherence among 
people with multimorbidity should determine for which 
conditions individuals require most support. The variable 
levels of medication non- adherence highlight the need 
for more attention to be paid by healthcare providers to 
the impact of multimorbidity on chronic disease self- 
management.
PROSPERO registration number CRD42019133849.

INTRODUCTION
Multimorbidity is broadly defined as the coex-
istence of two or more chronic conditions1 
and has been described as the most common 
chronic condition experienced by adults.2 In 
a Scottish study of 1.75 million people, the 
prevalence of multimorbidity was estimated 
to be 23.3%, increasing to 65% among those 
aged 65–84 years.3 People living with multi-
morbidity attend more medical consultations, 
experience higher rates of hospital admis-
sions, and face increased healthcare costs.4 
People with multimorbidity are also expected 
to engage with complex self- management 
regimens which can include monitoring 
symptoms, changing lifestyle behaviours, and 
adhering to prescribed medications.5

Adherence refers to the extent to which 
a person’s behaviours correspond with 
agreed recommendations from their health-
care provider.6 Multimorbidity is closely 
associated with polypharmacy,7 and it has 
been reported previously that the risk of 
medication non- adherence can increase 
as people are prescribed more medicines.8 
The extent of non- adherence among people 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Criteria for inclusion did not specify particular chron-
ic conditions, permitting inclusion of a wide variety 
of disease combinations.

 ⇒ Studies were not excluded on the basis of design, 
setting or method of non- adherence measure-
ment, generating a comprehensive overview of the 
literature.

 ⇒ Due to considerable heterogeneity between studies, 
meta- analysis and synthesis of predictors was re-
stricted to studies that did not recruit participants 
with prespecified combinations of conditions.

 ⇒ Quantitative subgroup analysis was not conducted 
to determine the influence of participant or study 
characteristics on non- adherence estimates.
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with multimorbidity is poorly understood, attribut-
able to challenges in measuring multiple medication 
adherence.9 However, it is recognised that medication 
non- adherence in multimorbidity can exacerbate the 
burden experienced by individuals through increased 
morbidity and mortality.10 Medication adherence can be 
influenced by many factors, including treatment char-
acteristics, condition- related factors, and illness and 
medication beliefs.11 Identifying significant correlates of 
non- adherence among people self- managing multiple 
conditions will contribute to an evidence base for devel-
oping behavioural treatments which support adherence 
in the context of multimorbidity.

Much intervention development to improve medication 
adherence has focused on single- disease populations.12 
Such a focus may produce an artificial underestimation of 
the complexity of chronic disease self- management when, 
in reality, most people with a chronic condition have 
additional morbidity(s).3 This, in turn, may lead to poli-
cies and interventions which are not designed with ‘the 
most common chronic condition’2 in mind. In order to 
develop interventions to improve medication adherence 
among people living with multimorbidity, it is first neces-
sary to understand the extent of non- adherence in this 
population, as well as factors that might influence adher-
ence. To our knowledge, a synthesis of the prevalence and 
predictors of medication non- adherence among people 
with multimorbidity has not been previously reported. 
This review therefore aims to (1) describe the prevalence 
of medication non- adherence among people living with 
multimorbidity and (2) describe previously identified 
correlates of non- adherence in this population.

METHODS
A systematic review and meta- analysis were conducted 
according to the Preferred Reporting Items for Systematic 
reviews and Meta- Analyses (PRISMA) statement13 (online 
supplemental file 1). The review was prospectively regis-
tered on PROSPERO and a peer- reviewed protocol was 
published.14 Prior to finalising our aims, we searched in 
PROSPERO15 to determine if an equivalent review had 
been conducted or was currently being conducted.

Inclusion and exclusion criteria
Original peer- reviewed articles and doctoral theses 
produced in English from 2009 to 2019 were reviewed. A 
10- year range was chosen to reflect the marked increase 
in multimorbidity literature in recent years.16 Opinion 
pieces, conference presentations, books, letters, edito-
rials, and abstracts were not reviewed. Quantitative 
studies including adults aged 18 years or older, living with 
two or more chronic conditions (including physical and/
or mental health conditions) reporting medication non- 
adherence and/or predictors of non- adherence in an 
extractable format were considered. Presence of multi-
morbidity was required to be part of study aims and/
or inclusion criteria. Polypharmacy was not used as a 

definition of multimorbidity; however, studies referring 
to use of two or more medications that could be inferred 
as treatment for two or more chronic conditions were 
considered. Studies were not excluded based on design, 
however only observational data were extracted for 
review. Therefore, clinical trials that did not report base-
line non- adherence were excluded. Studies including any 
participants under 18 years were excluded.

Search strategy and study selection
An electronic database search of PubMed, EMBASE, 
CINAHL and PsycINFO from January 2009 to April 
2019 was conducted using a predefined search strategy 
combining terms related to ‘multimorbidity’ and ‘medi-
cation adherence’ (online supplemental file 2). Refer-
ence lists of included studies were screened for relevant 
articles. Records were exported to EndNote X8 to remove 
duplicates. Two reviewers (LF, RL- V) each screened 50% 
of titles and abstracts in Covidence.17 Twenty per cent of 
each reviewer’s records were chosen at random for cross- 
checking by the other reviewer. Studies meeting inclu-
sion criteria were moved forward for full- text screening 
by two independent reviewers (LF and JL or EG). Where 
disagreements arose, a third reviewer (GJM or AWM) was 
consulted.

Data extraction and quality assessment
A data extraction form was developed to extract relevant 
data from each included study (online supplemental 
file 3). Where studies reported medication adherence, 
this was converted to medication non- adherence by 
subtracting the number of adherent participants from 
the total sample. One reviewer (LF) extracted data from 
all included studies, and a second reviewer (JL) cross- 
checked 20%.

The quality of included studies was assessed using 
criteria for observational studies18 previously adapted for 
medication adherence reviews.19 Criteria include 11 items 
related to selection methods, measurement, sources of 
bias, control for confounding, and use of statistics. Each 
item was answered with ‘yes’, ‘no’, ‘don’t know’ or ‘not 
applicable’. All included studies were assessed using these 
criteria, including intervention studies as only baseline 
observational data were reviewed. One reviewer (LF) 
assessed the quality of all studies and a second reviewer 
(EG) cross- checked a random sample of 20%. No studies 
were excluded based on quality.

Data analysis
Due to between- study heterogeneity relating to study 
population, design, setting, and measurement and defi-
nition of medication non- adherence, a quantitative 
synthesis involving all studies was not considered appro-
priate. Meta- analysis was conducted with studies which 
recruited participants as ‘people living with ≥2 chronic 
conditions’. This group of studies was considered to 
be most focused in addressing a universal experience 
of multimorbidity—albeit a multifaceted and complex 
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experience across individuals—offering results that can 
be used in future attempts to address non- adherence in 
this population. Studies which recruited participants with 
pre- specified conditions were therefore not included 
in the meta- analysis. Meta- analysis was conducted in 
R20 using the meta21 and metafor22 packages (online 
supplemental file 4). A random- effects model was used 
to estimate the pooled prevalence of non- adherence. 
Between- study heterogeneity was assessed using I2.23

Remaining studies were narratively synthesised to 
describe medication non- adherence in multimorbidity, 
informed by Popay and colleagues’ guidelines.24 The study 
characteristics table was preliminarily analysed to identify 
and count patterns of results. This was followed by an 
exploration of relationships within and between results 
of individual studies. Predictors of non- adherence were 
also synthesised in this way with studies which recruited 
participants using an inclusive definition of multimor-
bidity. Predictors were not extracted from studies which 
recruited participants with pre- specified combinations 
of diseases due to potential confounding associated with 
specific conditions, for example, a study of people living 
with bipolar disorder and depression assessing severity 
of depressive symptoms and psychological disability as 
predictors of non- adherence.25

Patient and public involvement
A panel of people with experience of living with multimor-
bidity were consulted to advise on appropriate methods 

for disseminating findings from the review to patients and 
the public.

RESULTS
Overview of studies
After removing duplicates, 10 998 studies were identi-
fied from the database search and 75 from reference 
lists of included studies. Following screening of titles 
and abstracts, 449 full- texts were reviewed. Of these, 271 
were excluded with reasons (figure 1), with 178 studies 
included in the final synthesis.9 25–201 The study selec-
tion process is outlined in the PRISMA flow diagram in 
figure 1.

Study quality
Results of study quality assessment are summarised in 
figure 2.

Study characteristics
One hundred and thirty- three studies included partic-
ipants with ≥2 specific conditions, for example, Gibson 
et al recruited participants self- managing type 2 diabetes 
and hypertension79; 26 studies included participants 
with one specific condition and ≥1 other condition(s), 
for example, Puyat et al recruited participants living with 
depression and an additional chronic health condition156; 
and 19 studies recruited participants using an inclusive 
definition of multimorbidity, for example, Schüz and 

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- Analyses flow diagram.
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colleagues170 recruited people living with ≥2 conditions 
from the Charlson Comorbidity Index202 or Functional 
Comorbidity Index.203

Eighty- four studies measured non- adherence using 
pharmacy data, for example, Kim et al107 used pharmacy 
claims data to assess non- adherence among people living 
with hypertension and a psychiatric condition; 81 used 
self- report, for example, Moore et al135 measured adher-
ence to medications for HIV and bipolar disorder using a 
visual analogue scale; and 20 used electronic monitoring, 
for example, Safren et al163 assessed non- adherence to 
antiretroviral medication among people living with HIV 
and a depressive mood disorder using a Medication 
Event Monitoring System (MEMS). Three studies used 
pill counts,59 101 176 two involved reports by a healthcare 
provider80 83 and one did not report the method used.64 
Ten of these studies used more than one method to 
measure adherence, for example, Bogner et al45 used 
electronic monitoring and self- report to measure non- 
adherence for diabetes and depression. Forty- seven 
studies reported average non- adherence only. The char-
acteristics of all included studies are summarised in 
online supplemental files 5 and 6.

Participant characteristics
The number of participants with multimorbidity in 
each study ranged from 22130 to 599 141.201 Among 
135 studies reporting the mean (SD) age of partici-
pants, the average age ranged from 32.4 (9.6)105 to 
80.8 (9.1) years.158 Ninety- three (52.2%) study samples 
were majority female, while three studies did not report 
gender.98 117 126

Prevalence of medication non-adherence
A meta- analysis was conducted with eight studies 
reporting prevalence of non- adherence and using 
an inclusive definition of multimorbidity, that is, 
without seeking people with ≥1 specific condi-
tion(s).56 71 115 137 138 184 189 193 The pooled prevalence of 
non- adherence was 42.6% (95% CI: 34.0% to 51.3%, 
k=8, I2=97%, p<0.01) (figure 3). The range of non- 
adherence among studies in the meta- analysis was 
16.4%71–61.4%.193 The range among all reviewed studies 
was 7.0%42–83.5%.199 Remaining studies were narra-
tively synthesised to describe prevalence and predictors 
of medication non- adherence.

Figure 2 Methodological quality graph.

Figure 3 Results of random effects meta- analysis.
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Narrative synthesis findings
Medication non-adherence over time
The direction and extent of change in medication non- 
adherence over time was variable between studies. Among 
studies reporting prevalence of non- adherence over time, 
respective lengths of follow- up were three months,96 
six months,189 48 weeks,121 one year,26 36 16 months,161 
two years,60 three years,48 and five years.198 Of these, four 
studies measured change in non- adherence following a 
recent diagnosis or treatment for an additional condi-
tion,36 48 96 161 four measured change following medication 
initiation26 60 121 198 and one reported change not related 
to specific patient or treatment characteristics.189 Three 
studies reported decreased non- adherence,36 96 161 with 
the greatest decrease being 9.6% after 3 months.96 Four 
studies reported increased non- adherence,26 121 189 198 with 
the greatest increase being 41.2% after 12 months.26 One 
study reported variation in how non- adherence changed 
over time depending on the class of medication,60 while 
another reported an initial 13.9% increase after 2 years, 
followed by a 14.9% decrease 1 year later.48

Assessment of multiple medications
Within individual studies, the extent of non- adherence 
for one condition did not always correspond with non- 
adherence for another condition among people taking 
medications for multimorbidity. Twenty- six studies 
reported non- adherence prevalence estimates sepa-
rately for each condition, for example, Foguet- Boreu et 
al reported that, among people living with both diabetes 
and hypertension, 39.8% were non- adherent to medica-
tion for diabetes, while 23.8% were non- adherent to medi-
cations for hypertension.75 Differences in non- adherence 
between conditions ranged from 0.8% measured by a 
1- item self- report measure in a study of people living with 
HIV and tuberculosis,139 to 33.6% measured by pharmacy 
data in a study of people with greater non- adherence to 
medications for Chronic Obstructive Pulmonary Disease 
(COPD) than depression.27 Four studies reported a 
difference of ≤5%,45 79 88 139 five reported a difference of 
5%–9.9%,95 110 129 135 177 eleven reported a difference of 
10%–19.9%38 57 65 75 84 90 102 133 177 180 191 and six reported a 
difference of ≥20%.27 66 80 90 105 185

Physical and mental multimorbidity
Differences in non- adherence between physical and 
mental health conditions were not consistent across 
the literature. Among studies of people living with a 
physical condition and depression and/or anxiety, 
four reported non- adherence prevalence for both the 
physical and mental health condition, for example, 
Gupte- Singh and colleagues reported non- adherence 
to medications for asthma (62.0%) and depression 
(74.3%).84 Non- adherence was higher for depression in 
three studies,45 84 185 and higher for the physical condition 
in one study.27

Among studies of people living with a psychiatric 
condition and a physical condition, seven reported 

non- adherence prevalence for both conditions, for 
example, Moore et al reported non- adherence among 
people living with HIV (52.3%) and bipolar disorder 
(64.1%).133 Non- adherence was higher for the psychiatric 
condition in three studies90 133 135 and higher for the phys-
ical condition in four studies.66 88 111 129

Characteristics of multiple medication regimens
Two studies compared prevalence of non- adherence 
according to characteristics of multiple medication regi-
mens.26 93 Starting medications for two conditions simul-
taneously resulted in lower non- adherence versus not 
starting simultaneously (24.8% vs 55.0% at 2 months; 
66.0% vs 69.0% at 12 months).26 Hussein and colleagues 
assessed the difference between a single- pill versus two- 
pill antihypertensive, lipid- lowering regimen.93 Results 
concluded that a single- pill regimen improved adherence 
compared with a two- pill regimen, and improvements were 
greater among people with previous experience taking 
either an antihypertensive or lipid- lowering medication.93

Method of non-adherence measurement
Different methods of measuring non- adherence 
produced differences in the range of non- adherence 
estimates, with self- report measures producing the widest 
range, and observed adherence producing the narrowest 
range. Among 64 studies using pharmacy data, non- 
adherence prevalence ranged from 10.6% among women 
with breast cancer and osteoporosis144 to 80.0% among 
people with COPD and depression.28 Among 50 studies 
using self- report, non- adherence prevalence ranged from 
7.0% among people with anxiety and cardiac disease42 to 
83.5% among people with depression and an additional 
chronic condition(s).199 Among 10 studies using MEMS, 
non- adherence prevalence ranged from 20.0% among 
people living with HIV and hypertension or chronic 
kidney disease191 to 64.1% among people living with HIV 
and bipolar disorder.133 Two studies reported prevalence 
of non- adherence assessed by a healthcare provider83 or 
a mix of healthcare providers, patients and relatives,80 
with non- adherence ranging from 8.6%83 to 52.5%.80 Two 
studies used observed medication adherence to identify 
discrepancies between medications taken and medica-
tions prescribed,137 138 with non- adherence prevalence 
ranging from 37.5%138 to 44.3%.137 among people with 
three or more chronic conditions. Two studies used pill 
counts, with non- adherence ranging from 46.3%101 to 
70.0%.176

Nine studies reporting prevalence of non- adherence 
used more than one measure.34 45 51 114 122 137 138 181 194 
Among studies using self- report and MEMS, two studies 
reported lower non- adherence using self- report,45 114 one 
study reported higher non- adherence using self- report181 
and one study reported a 1% difference.34 Another study 
reported no difference between self- report and pharmacy 
data.51 Stack and colleagues used self- report to measure 
prevalence of intentional non- adherence (e.g., deliber-
ately choosing not to take medicines) and unintentional 
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non- adherence (e.g., forgetting to take medications) 
to three medications.177 For each medication, uninten-
tional non- adherence was more prevalent (62.9%, 47.1%, 
46.9%) than intentional non- adherence (13.1%, 19.2%, 
18.1%).

Predictors of medication (non-)adherence
Eleven studies using an inclusive definition of multi-
morbidity reported predictors of adherence (see online 
supplemental file 7).40 56 62 71 94 106 168–170 189 Nine used self- 
report to measure adherence,56 62 71 94 106 168–170 189 and two 
used pharmacy data.40 68 The mean age of participants 
was <65 years in four studies40 62 68 94 and >65 in seven 
studies.56 71 106 168–170 189 Five studies assessed demographic 
variables as predictors,56 106 168 169 189 including age, sex, 
marital status, education and deprivation. No demo-
graphic variables significantly predicted non- adherence.

One study assessed health status, which was associated 
with adherence - that is, poorer health status was asso-
ciated with stronger motivation to take medications.106 
Other factors assessed included number of prescribed 
medications,56 62 168 169 189 number of chronic condi-
tions,62 68 106 168 169 physical fitness189 and functional health 
status,168 as well as presence of other conditions.56 68 106 
Schüz and colleagues168 found lower intentional non- 
adherence among people prescribed more medications 
and higher intentional non- adherence among people 
with more conditions; number of conditions and medi-
cations did not predict unintentional non- adherence.168 
Domino and colleagues68 reported lower non- adherence 
among those with more comorbidities. Depression was 
associated with lower adherence, while schizophrenia was 
linked to both higher and lower adherence, depending 
on other physical conditions present.68

A number of studies explored beliefs about conditions 
and medications as predictors of adherence. One study 
reported that better adherence was associated with both 
stronger necessity beliefs and stronger concern beliefs.56 
Two studies using the same sample reported more inten-
tional non- adherence among those with increasing 
beliefs that medications are harmful,168 and more unin-
tentional non- adherence among those with increasing 
beliefs that medications are overused.168 169 Changes in 
necessity beliefs predicted intentional non- adherence, 
with increasing beliefs about necessity associated with 
improved adherence.168 169 Beliefs about consequences, 
treatment control and timeline were also explored.106 170 
Kenning and colleagues did not report significant rela-
tionships between beliefs and adherence.106 Schüz and 
colleagues found higher adherence was predicted by 
stronger control beliefs, stronger beliefs about nega-
tive consequences, and beliefs about a shorter illness 
timeline.170 One study assessed beliefs about multimor-
bidity itself, reporting no significant relationship with 
adherence.106

Three studies using the same sample reported an 
association between previous and later unintentional 
non- adherence,168 169 189 two of which also reported 

an association between previous and later intentional 
non- adherence.168 169 Previous medication motivation 
predicted adherence, with participants with higher 
motivation at baseline reporting higher adherence at 
follow- up.106 Other factors assessed included attitudes 
towards medications,189 medication knowledge106 and 
medication adherence self- efficacy,62 none of which 
predicted non- adherence. One study assessed general 
received social support and medication specific- support,189 
with higher medication- specific social support associated 
with lower adherence; this relationship was moderated 
by social conflict. General received social support did 
not predict adherence. Other factors assessed included 
chronic disease self- efficacy, medication assistance, health 
literacy and functional health literacy,62 none of which 
predicted non- adherence.

Lower adherence was associated with lower physical (r 
=−0.44) and environmental (r =−0.57) quality of life.62 
Lower prospective memory performance was related 
to more omission errors of adherence (r =−0.29), while 
lower retrospective memory performance was related 
to more commission errors (r =−0.24).94 Other factors 
positively associated with adherence were medical home 
enrolment,40 better health provider relational quality 
(r =0.22)71 and fewer hassles during healthcare system 
encounters.106 Self- help behaviours did not predict adher-
ence,106 better self- monitoring and insight predicted 
higher motivation to adhere to medications,106 and a 
more impulsive/careless problem- solving style was associ-
ated with lower adherence (r =−0.49).62

DISCUSSION
Our systematic review identified a heterogeneous litera-
ture reporting medication non- adherence among people 
living with multimorbidity. Variation in study design, 
population, and measurement and definitions of both 
multimorbidity and non- adherence was observed between 
studies. Among studies using an inclusive definition of 
multimorbidity (k =11), correlates of non- adherence 
included treatment related beliefs and previous non- 
adherence. From eight studies considered suitable for 
meta- analysis, 43% (95% CI: 34% - 51%) of participants 
with multimorbidity were non- adherent to medications. 
Non- adherence ranged from 16.4%71 to 61.4%,193 with 
the lowest estimate arising from a single- item self- report 
measure,71 and the highest derived from pharmacy 
data.193 One study in the meta- analysis contributed to 
76% of the total sample.115 These characteristics of indi-
vidual studies should be considered when interpreting 
findings of the quantitative synthesis.

Among studies reporting non- adherence preva-
lence for more than one condition, results highlighted 
disparities in non- adherence between conditions. It was 
previously reported that people with multimorbidity 
prioritise certain conditions over others,204 205 with our 
results suggesting this prioritisation may be reflected in 
self- management behaviours. Other factors known to 
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predict adherence in general may also explain disparities 
within an individual, including differences in regimen 
complexity and differences in the expected efficacy of 
medications.206 Inauen and colleagues9 have reported 
that adherence within an individual can differ between 
medications, and emphasise the need to assess adher-
ence for multiple medications separately in order to 
focus interventions appropriately. Despite such calls, a 
recent systematic review suggested there are no stan-
dard criteria for measuring multiple medication adher-
ence, as well as no agreement on how existing measures 
developed for measuring adherence to monotherapy 
can be adapted to multiple medications.207 A number of 
studies reviewed here, including those in the quantitative 
synthesis, reported a single prevalence estimate repre-
senting average non- adherence across conditions, poten-
tially resulting in a concealment of those conditions for 
which non- adherence is highest. This should be consid-
ered when interpreting the meta- analysis.

Among participants with a physical condition and 
depression, non- adherence was higher for antidepres-
sants in three of four studies. This somewhat supports 
previous findings that non- adherence to antidepressants 
is higher than to medications for physical conditions,208 
and may extend this observation to instances where both 
occur in one individual; however, further research is 
necessary to draw stronger conclusions. Among partici-
pants with a psychiatric and physical condition, preva-
lence of non- adherence to psychiatric medications was 
higher than non- adherence to medications for physical 
conditions in three of seven studies. Previous literature 
has reported that adherence to antipsychotic medica-
tions may be lower than adherence to medications for 
physical conditions,208 while others have found antipsy-
chotic adherence to be higher.209 These discrepancies 
further highlight the heterogeneity that is inherent in 
multimorbidity, as well as the importance of considering 
between- condition medication adherence within individ-
uals. Moreover, it has previously been reported that the 
condition people with multimorbidity prioritise most can 
differ over time as conditions and treatments change.205 
Considering the cyclical nature of some mental health 
conditions,210 it is important to consider whether self- 
management behaviours, such as medication taking, 
fluctuate over time as a result of changing priorities in 
response to symptoms.

Among the variables frequently tested as predictors were 
number of chronic conditions and number of prescribed 
medications. Surprisingly, the strength and direction 
of association with non- adherence was not consistent 
across studies. A recent systematic review concluded that 
deprescribing interventions do not consistently improve 
adherence,211 suggesting an equivocal relationship 
between medication burden and non- adherence. This 
highlights the clinical dilemma faced by clinicians where 
deprescribing may be a necessary but not sufficient ther-
apeutic response. It has been suggested previously that 
the frequency of medication administration has a greater 

influence on adherence than number of tablets,212 which 
may have particular relevance in multimorbidity consid-
ering some people take medications for different condi-
tions throughout the day while others take multiple 
medications together.213 Indeed, it has been reported 
that particular combinations of conditions are associ-
ated with higher dosing frequencies in multimorbidity, 
with potential implications for treatment burden,213 and 
therefore possibly influencing medication adherence. 
Mode of drug delivery may also be an influencing factor, 
with different modes of delivery varying in convenience 
and, therefore, adherence.214 Due to lack of individual 
patient data regarding treatment regimens, it is beyond 
the scope of this review to explore this further.

Illness and medication beliefs were among the most 
frequently explored predictors of adherence. Schüz 
and colleagues’170 results suggest medication adherence 
in the context of multimorbidity may be influenced by 
perceptions of unique conditions as well as the effect 
of multiple combined illness perceptions. A scale to 
measure multimorbidity illness perceptions has been 
developed,215 accounting for domains such as treatment 
burden, emotional impact and prioritisation. When 
tested within a study reviewed here, this measure did not 
predict adherence;106 however, authors note the measure 
was in early stages of development at the time of admin-
istration.106 Nonetheless, illness perceptions—and how 
they present in the context of multimorbidity—appear 
to be of relevance to both intentional and unintentional 
non- adherence in the context of multimorbidity.168–170 
This tendency to be influenced by illness beliefs may posi-
tion intentional non- adherence as a rational judgement 
for some people self- managing chronic conditions; how 
this transpires as selective non- adherence among people 
self- managing multiple conditions should be explored in 
future research.216

Analysis of pharmacy data was the most frequently used 
method to measure non- adherence, followed by self- 
report and electronic monitoring. Variation in measure-
ment methods contributed to the heterogeneity that 
prevented a larger meta- analysis—a limiting factor that has 
previously been identified in reviews of non- adherence to 
multiple medications.217 While also noting variance due 
to different combinations of conditions within individual 
studies, the range of reported non- adherence differed by 
measurement method (77% for self- report, 69% for phar-
macy data, and 44% for MEMS). Results from 10 studies 
using multiple methods to report prevalence of non- 
adherence emphasised this variability further, extending 
to multimorbidity the recommendation to use subjective 
and objective measures of non- adherence in combina-
tion to allow the strengths of each to compensate for the 
limitations of others.218

We did not stratify our analysis of prevalence by age, 
potentially limiting interpretation of our findings. 
Notably, age was not found to be a significant correlate 
in our synthesis of predictors, and it has been suggested 
previously that there is no consensus on age as a predictor 
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of non- adherence.219 Nevertheless, it may be plausible that 
variables are differentially associated with non- adherence 
at different life stages. For example, among reviewed 
studies, Domino and colleagues68 reported lower levels 
of non- adherence in people with more conditions, with 
a mean age among participants of 43 years; Schüz and 
colleagues found higher intentional non- adherence 
among participants with more conditions, with a mean 
age of 73 years.168 Exploring how non- adherence is vari-
ably predicted by clinical and psychosocial influences 
across the lifespan could inform intervention develop-
ment which is appropriately targeted according to life 
stage.

The quality assessment produced a number of recom-
mendations for future research exploring non- adherence 
among people with multimorbidity. Of note, while almost 
all studies (94%) were judged to have used non- adherence 
measures that were reproducible, 16% of studies used 
methods that were not considered to be valid. The 
validity of non- adherence assessment methods should 
be a priority for future related investigations. Further-
more, almost 30% of studies were judged not to have 
reduced serious recall bias. It has been suggested that the 
appropriate period for retrospective self- report of non- 
adherence should be balanced between optimising recall 
and capturing instances of infrequent non- adherence.220 
The optimum recall period for measures of multiple 
medication non- adherence should be determined.

The methods used to conduct this systematic review 
have limitations. First, only 20% of titles and abstracts 
were screened by two reviewers and authors were not 
contacted for full- text articles or data that was not acces-
sible, both of which increased the risk of excluding rele-
vant studies. Second, criteria for inclusion in the review 
were limited to English language studies produced 
between 2009 and 2019. While this date range may 
exclude relevant articles, the review aimed to synthe-
sise evidence produced since the proliferation of the 
multimorbidity literature over the last decade,16 as well 
as a call for the careful design of adherence research in 
multimorbidity that uses reliable and consistent adher-
ence measurement and details adherence for multiple 
conditions.12 Non- English language articles were not 
reviewed for feasibility reasons. Third, studies of people 
with depression or anxiety were eligible for inclusion 
if the condition was identified through a self- report 
measure. As a result, it is possible that not all partici-
pants had a clinical diagnosis. This decision was made to 
account for the overrepresentation and underdiagnosis 
of depression among people with chronic conditions 
due to incomplete recording in medical records,221 and 
has been made previously when reviewing the multimor-
bidity literature.222 Finally, while the study adopted ‘two 
or more chronic conditions’ to define multimorbidity, 
studies were also included if participants were prescribed 
medications that could be inferred as treatment for a 
chronic condition. While this extended the definition 
of multimorbidity beyond clinical diagnoses, to exclude 

these studies would have underrepresented the burden 
that is characteristic of multimorbidity.

CONCLUSION
This review summarises the complexity of non- adherence 
in multimorbidity, as well as factors that should be consid-
ered for the development of interventions to support 
adherence for ‘the most common chronic condition’. 
While the review did not identify specific combina-
tions of conditions producing the highest levels of 
non- adherence, results suggest that non- adherence in 
multimorbidity varies both between and within studies. 
Management of multimorbidity demands integration 
across conditions and clinical guidelines, requiring prac-
titioners and researchers to focus on individual people 
as opposed to individual diseases.2 While the move 
towards this multi- disease focus is welcomed, attempts by 
researchers and clinicians to improve medication adher-
ence should determine for which conditions individuals 
require most support. The use of measures designed to 
assess multiple medication adherence will be central to 
achieving this aim.
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This article was previously published with an error.

 
Currently on Page 6 under 'Predictors of medication (non- )adherence', paragraph 3 
reads:

 
A number of studies explored beliefs about conditions and medications as predic-
tors of adherence. Two studies using the same sample reported less non- adherence 
among those with stronger beliefs about the necessity of medications,168 169 less non- 
adherence among those with greater concerns about medications,169 more intentional 
non- adherence among those with increasing beliefs that medications are harmful,168 
and more unintentional non- adherence among those with increasing beliefs that 
medications are overused.168 Changes in necessity beliefs predicted intentional non- 
adherence, with increasing beliefs about necessity associated with improved adher-
ence.169 Beliefs about overuse of medications predicted unintentional non- adherence, 
with stronger beliefs associated with higher unintentional non- adherence.168 169

 
This should actually read:

 
A number of studies explored beliefs about conditions and medications as predictors 
of adherence. One study reported that better adherence was associated with both 
stronger necessity beliefs and stronger concern beliefs.56 Two studies using the same 
sample reported more intentional non- adherence among those with increasing beliefs 
that medications are harmful,168 and more unintentional non- adherence among those 
with increasing beliefs that medications are overused.168 169 Changes in necessity beliefs 
predicted intentional non- adherence, with increasing beliefs about necessity associ-
ated with improved adherence.168 169
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