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Background: Medication adherence is a critical determinant of treatment success in 
chronic disease, but adherence varies considerably across clinical conditions and care 
settings.[1-3] Objective: To review and critically synthesize evidence on medication 
adherence across disease areas, with emphasis on determinants, measurement 
approaches, outcomes, and interventions.[1,2,4] Data sources: The evidence base was 
derived from the provided literature set, including systematic reviews, meta-analyses, 
cohort studies, randomized trials, and narrative reviews addressing cardiovascular 
disease, diabetes, asthma, chronic obstructive pulmonary disease (COPD), human 
immunodeficiency virus (HIV), cancer, rheumatologic disorders, and psychiatric 
disorders.[5-7] Review methods: An evidence-based review was conducted to compare 
adherence prevalence, drivers, consequences, and interventions across conditions while 
considering measurement heterogeneity, translational relevance, and implementation 
barriers.[1,5,8] Results: Across chronic disease areas, approximately half of patients are 
estimated to be nonadherent to their pharmacological regimens, although substantial 
variation exists by condition and measurement approach.[1,3,8,9] Particularly important 
adherence challenges were reported in respiratory disease, diabetes, psychiatric 
disorders, oral anticancer therapy, and rheumatologic conditions, whereas HIV 
outcomes remained strongly associated with adherence.[7,9-12] Interventions with the 
greatest apparent benefit were generally multidisciplinary and targeted, and included 
pharmacist support, education, reminders, regimen simplification, and digital follow-
up; however, intervention evidence remained inconsistent across conditions.[4,13-15] 
Conclusion: Medication adherence should be considered a condition-specific and 
system-dependent clinical variable that requires improved measurement and 
strategically targeted interventions to optimize health outcomes.[1,2,16] 
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INTRODUCTION  Long-term pharmacotherapy is a cornerstone of 
management in cardiovascular disease, diabetes, 
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respiratory disease, HIV, cancer, rheumatic 
disorders, and psychiatric conditions; however, 
medication adherence remains a persistent 
challenge despite decades of research.[1,17-19] 
Across chronic disease populations, medication 
nonadherence is commonly estimated at 30% to 
50%, and is associated with disease progression, 
unplanned hospitalization, mortality, and 
substantial healthcare waste.[2,5,13,17] 

A central difficulty in interpreting the literature is 
the marked heterogeneity in how adherence is 
defined and measured. Studies variably assess 
initiation, implementation, persistence, refill 
adherence, bottle opening, and biological 
confirmation of medication intake, and reported 
adherence rates depend heavily on the 
measurement strategy used.[1,8,16] Self-reported 
adherence remains common because of its 
practicality, but it frequently overestimates 
adherence compared with refill-based or 
electronically monitored measures.[1,7,13,20] 

The evidence further suggests that differences in 
adherence across medical conditions are not 
explained by a single mechanism. Rather, they 
reflect variation in symptom burden, treatment 
complexity, patient beliefs, monitoring 
requirements, healthcare access, economic 
constraints, and methodological approaches to 
adherence assessment.[3,16,42] The purpose of 
this review is therefore to synthesize the available 
evidence on medication adherence across chronic 
disease areas, with emphasis on cross-condition 
variation, determinants of adherence, intervention 
effectiveness, and major research gaps affecting 
clinicians, patients, and researchers.[2,4,5] 

2. MEDICATION ADHERENCE ACROSS 

CONDITIONS 

2.1 Overall prevalence and burden 

Nonadherence is common across most chronic 
disease settings, although its prevalence differs 
substantially between conditions and datasets. In 
an analysis of eight medical conditions within a 
single healthcare system, asthma showed the 
lowest adherence rate at 33%, whereas diabetes 
was 51%, and five other conditions had medication 
possession ratios of approximately 75%.[9] Within 
diabetes, oral antidiabetic medication possession 
ratios ranged from 42% in Switzerland to 67% in 
Canada, while antihypertensive medication 
possession ratios ranged from 53% to 71%, 
illustrating the effects of geography and financing 
on adherence.[3] 

The clinical and economic implications of poor 
adherence are consistent across disease groups. 
Better adherence has been associated with 
improved outcomes and lower hospitalization risk 
and healthcare costs, while nonadherence 
contributes to increased utilization and avoidable 
expenditure.[2,5,12,21] 

2.2 Condition-specific variation 

In psychiatric disorders, pooled analyses indicate 
that approximately 49% of patients are 
nonadherent overall, with estimated nonadherence 
rates of 56% in schizophrenia, 50% in major 
depressive disorder, and 44% in bipolar 
disorder.[10] In HIV, adherence remains 
especially consequential because virologic and 
immunologic outcomes are strongly linked to 
medication-taking behavior. Early studies showed 
that adherence below 95% was strongly associated 
with virologic failure, and more recent evidence 
continues to demonstrate dose-response 
relationships between adherence and viral 
suppression.[12,23] 

Respiratory disease presents a particularly 
complex adherence problem because medication-
taking behavior and inhaler technique both 
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influence treatment effectiveness. In asthma and 
COPD, nonadherence includes failures of 
initiation, implementation, persistence, and correct 
inhaler use, and is associated with poorer disease 
control, lower quality of life, and higher healthcare 
costs.[14,22,24,25] In lower-resource settings, 
economic barriers may become dominant; for 
example, in Kyrgyzstan, 80.7% of patients 
reported poor adherence and 68.3% cited financial 
barriers.[22] 

Rheumatology and oncology also show marked 
variability in adherence. In rheumatoid arthritis, 
nonadherence estimates have ranged from 1.5% to 
100% depending on the medication assessed and 
the measurement method employed.[7,26] For oral 
anticancer therapy, adherence varies widely across 
studies, with side effects, beliefs, and regimen 
characteristics frequently influencing 
implementation and persistence.[11,27] 

Table 1. Cross-condition evidence on adherence 

prevalence and impact. 
Evidence statement Strength 

of claim 
Nonadherence affects about half of 
chronic disease patients, although 
rates vary widely by condition and 

method.[1,2,8,13] 

Strong 

Respiratory disease, diabetes, and 
psychiatric illness show particularly 

large adherence gaps in many 
datasets.[9,10,22] 

Strong 

Better adherence improves outcomes 
and lowers hospital use or costs across 

several disease groups.[2,12,21] 

Strong 

3. DETERMINANTS AND MEASUREMENT 

OF ADHERENCE 

Medication adherence is influenced by patient-
related, therapy-related, condition-related, 
socioeconomic, and health-system factors.[16,29] 
Across conditions, recurring determinants include 
younger age, lower income, lower educational 
attainment, cost burden, side effects, comorbidity, 
inadequate follow-up, poor communication, and 
treatment beliefs.[4,9,30] 

Although these determinants are shared across 
disease areas, their relative importance differs by 
condition. In cardiometabolic disease, insurance 
coverage, co-payments, and polypharmacy appear 
especially important, and refill-based measures 
dominate the literature.[29,40] In respiratory 
disease, inhaler technique, device satisfaction, age, 
and economic barriers are particularly 
relevant.[22,25] In HIV, regimen complexity, 
psychiatric illness, and retention in care remain 
major concerns, while rapid treatment initiation 
may improve adherence.[12,20,32] In cancer and 
rheumatoid arthritis, side effects, trust, treatment 
agreement, and perceived benefit are especially 
influential.[11,34,35] 

Table 2. Shared and condition-specific adherence determinants. 
Condition group Common barriers Notable modifiers Measurement caveat 

Cardiovascular Cost, polypharmacy, 
low follow-up 

Insurance and co-
payments matter 

Refill data dominate.[29,40] 

Respiratory Inhaler technique, 
device satisfaction, cost 

Adolescents and patients 
in LMICs at increased risk 

Technique and medication use 
both matter.[22,25] 

HIV Regimen complexity, 
psychiatric illness, 
retention in care 

Rapid initiation can 
improve adherence 

Self-report tends to 
overestimate adherence. 

[12,20,32] 
Cancer and 

rheumatoid arthritis 
Side effects, beliefs, low 

perceived benefit 
Trust and treatment 
agreement matter 

Large variation by 
measurement method. 

[11,34,35] 
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3.1 Measurement challenges 

Measurement remains one of the most important 
methodological limitations in adherence research. 
Patients frequently report greater adherence than is 
observed with more objective measures, 
particularly in chronic disease.[1,16] Among 
studies published between 2019 and 2024, self-
report was used in 72% of chronic disease 
adherence studies, compared with 22% using refill 
data, 2.5% using electronic monitoring, and 1.3% 
using biologic assays.[1] In HIV adherence meta-
epidemiology, self-report was associated with 
group-level adherence estimates that were 16.14% 
higher than indirect measures.[20] 

More objective approaches, including 
pharmacologic assays, electronic monitoring, and 
ingestible sensors, may provide better 
performance characteristics than self-report, 
particularly in antiretroviral therapy.[31] Point-of-
care tenofovir urine testing has also been identified 
as a potentially useful clinical option.[31] 
Nevertheless, no single measure is appropriate for 
all purposes, and multimethod approaches are 
generally necessary for accurate assessment.[8,16] 

4. CONDITION-SPECIFIC CLINICAL 

PATTERNS AND CONSEQUENCES 

Clinical patterns of adherence differ across 
conditions, but poor adherence is consistently 
associated with inferior outcomes. 

Table 3. Condition-specific adherence patterns and clinical consequences. 
Condition Adherence pattern Clinical consequence Key evidence 

HIV High adherence remains strongly tied 
to viral suppression 

Lower virologic failure and 
better CD4 trends 

[12,23] 

Asthma/COPD Frequently poor, with technique errors 
and persistence problems 

Worse disease control and 
higher healthcare use 

[14,24,41] 

Oral cancer 
therapy 

Highly variable, often limited by side 
effects and beliefs 

Worse outcomes in most 
studies 

[11,33,34] 

Rheumatoid 
arthritis 

Moderate adherence, with wide 
method-driven variation 

Lower treatment effectiveness 
and persistence 

[7,35,36] 

Psychiatric 
disorders 

High nonadherence with relapse risk Rehospitalization and 
symptom worsening 

[10,30,37] 

In oncology, rheumatology, and psychiatry, 
treatment beliefs appear to exert a particularly 
strong influence on medication-taking behavior. In 
breast cancer, the patient-provider relationship and 
positive medication beliefs were among the 
strongest individual-level predictors of adherence, 
while depression, anticipated side effects, self-
efficacy, and social support were also 
important.[34] Similar themes have been reported 
in rheumatoid arthritis, where treatment 
agreement, trust, and information were more 
influential than disease activity in shaping 
adherence.[35] 

Psychiatric adherence is additionally complicated 
by stigma, limited insight, suspiciousness, 
substance use, and access barriers. Qualitative 
evidence highlights the importance of shared 
decision-making, stable treatment routines, and 
support networks in improving adherence 
behavior.[30,37] Collectively, these findings 
indicate that cognitive and behavioral 
determinants are especially important translational 
targets in mental health, oncology, and 
rheumatology. 

5. INTERVENTIONS TO IMPROVE 

ADHERENCE 
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Adherence interventions have evolved from 
descriptive work on prevalence and burden toward 
multicomponent and digitally supported strategies, 
although implementation has not always kept pace 
with the evidence base.[15,38] 

Multicomponent approaches predominate in the 
intervention literature, and combinations of 
education, behavioral support, reminders, and 
monitoring generally appear more effective than 
any single strategy alone.[4,13,17] In mental 
health, combined behavioral and educational 
interventions have shown the greatest benefit for 
schizophrenia and bipolar disorder, although 
differences between intervention types were not 
statistically significant across subgroups.[39] 

Digital interventions have shown heterogeneous 
effects across disease areas, but they generally 
appear more useful when integrated with broader 
support strategies rather than used in isolation. 
Meta-analytic evidence indicates that mobile 
health applications can improve medication 
adherence in chronic disease, with more favorable 
effects observed for interactive functions, 
advanced reminders, data sharing, and pill-
dispensing features.[15] In cardiovascular disease, 
most mobile technology studies reported some 
benefit, although several trials found no difference 
compared with usual care, underscoring the 
importance of implementation context.[6,28] 

Pharmacist-led and system-level strategies are also 
important. In respiratory disease, pharmacist-led 
interventions have been associated with 
improvements in adherence and disease control, 
although follow-up periods are often short.[14] 
Practical strategies such as co-payment reduction 
and regimen simplification may be scalable in 
routine care, although their effects are frequently 
modest.[13,40] In asthma and COPD, counseling 
combined with digital follow-up has often 

appeared cost-effective, but the optimal 
implementation model remains uncertain.[41] 

Table 4. Comparative evidence for major 

adherence interventions. 
Intervention 

type 
Evidence 

pattern 
Main limitation 

Pharmacist-
led care 

Improves 
adherence and 
disease control 
in respiratory 

disease 

Often limited by 
short follow-

up.[14] 

Mobile 
applications 

and reminders 

Modest 
average 

improvement 
across chronic 

disease 

Trials are often 
short in duration 

and of low 
certainty.[15,28] 

Co-payment 
reduction and 

regimen 
simplification 

Practical and 
scalable in 
routine care 

Effects are often 
modest.[13,40] 

Counseling 
plus digital 
follow-up 

Frequently 
appears cost-
effective in 

asthma/COPD 

Best-practice 
implementation 
model remains 
uncertain.[41] 

6. CRITICAL DISCUSSION 

The evidence synthesized in this review indicates 
that medication adherence should not be treated as 
a uniform construct across chronic disease. Rather, 
it is a condition-specific and system-dependent 
clinical variable shaped by symptom burden, 
treatment burden, beliefs, healthcare access, and 
the methods used to measure 
adherence.[1,3,16,42] This helps explain why 
adherence estimates differ so widely across 
diseases and settings, and why intervention effects 
are often inconsistent across studies. 

A second major issue is that measurement 
heterogeneity continues to limit cross-study 
comparability and translational relevance. Heavy 
reliance on self-report, together with inconsistent 
definitions of initiation, implementation, and 
persistence, makes it difficult to determine 
whether observed differences between conditions 
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reflect true behavioral variation or methodological 
artifact.[1,8,16,20,31] The problem is especially 
important when adherence is used as a secondary 
endpoint or when studies have short follow-up and 
limited objective verification.[15,28] 

The current evidence base is also uneven across 
medical specialties. Respiratory disease, 
cardiovascular disease, and HIV have relatively 
mature adherence literatures with clearer links to 
outcomes, whereas cancer, rheumatology, and 
psychiatry continue to show substantial gaps in 
intervention evidence despite high clinical 
burden.[12,24,26,27,37,39] This imbalance limits 
clinical generalization and may delay 
implementation of adherence support in 
populations where its impact could be 
considerable. 

7. RESEARCH GAPS 

Several important research gaps emerge from the 
provided manuscript. First, adherence 
measurement remains insufficiently standardized, 
limiting valid comparison across studies and 
conditions.[1,2,16] Second, long-term pragmatic 
trials remain limited, particularly in cancer, 
rheumatology, psychiatry, and low-resource 
settings.[2,5,22,26,27] Third, adherence is 
frequently treated as a secondary endpoint, and 
intervention studies often have short follow-up, 
inconsistent outcome measures, and limited 
blinding, reducing interpretability.[15,28] Finally, 
mental health, oncology, and lower-resource 
populations remain underrepresented in 
intervention research despite substantial clinical 
and economic burden.[2,10,11,22] 

8. FUTURE PERSPECTIVES 

Future adherence research should align more 
closely with translational medicine and regulatory 
science priorities. Standardized adherence 

reporting, more consistent incorporation of 
adherence endpoints into clinical trials and real-
world evidence studies, and individualized 
adherence support based on behavioral phenotype 
and care setting are key priorities.[1,2,16] 
Precision-oriented approaches may be particularly 
valuable in HIV, oncology, psychiatry, and 
biologic therapies, where treatment success 
depends on complex interactions between 
behavior, monitoring, and pharmacologic 
response.[11,32,36] 

Digital tools are also likely to remain important, 
but their value will depend on how well they are 
integrated into multidisciplinary care models and 
adapted to patient needs.[6,15,38,41] Future work 
should therefore move beyond simple reminder 
functions toward targeted, context-sensitive 
strategies that address both shared and condition-
specific barriers to medication use. 

9. CONCLUSION 

Medication nonadherence is common across 
chronic medical conditions and is consistently 
associated with worse outcomes, greater 
healthcare utilization, and higher costs.[2,5,12,21] 
However, adherence varies substantially by 
disease area, healthcare context, and measurement 
strategy, and should therefore be interpreted as a 
condition-specific and system-dependent clinical 
variable rather than a single universal 
phenomenon.[1,3,16] The available evidence 
supports multicomponent, targeted, and context-
aware interventions, but also highlights persistent 
weaknesses in measurement, long-term 
evaluation, and implementation across 
underrepresented conditions. Improving 
adherence research and practice will require better 
standardization, more rigorous and pragmatic 
intervention studies, and individualized support 
strategies that reflect the clinical realities of 
different patient populations.[1,2,4,16] 
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