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Objectives: This systematic review aims to investigate whether good medication

adherence in adults with chronic conditions is associated with a lower mortality risk

compared to poor adherence within published literature, and the extent to which this

relationship is represented within South African policy and legislation.

Methods: A systematic search of three electronic databases—PubMed, MEDLINE

(Ovid) and Scopus—was conducted. Only primary research articles published in

English after March 2004 and with study populations >18 years of age were

considered.

South African health legislation and professional guidelines from 2014 onwards were

sourced using search terms aligned with the systematic review strategy and system-

atically analysed.

Results: Twenty-six articles were included in the systematic review. Effect measures

included hazard ratios (HR), incidence rate ratios (IRRs) and odds ratios (OR), where

values greater than 1 indicate a higher risk of mortality. The effect measures from

individual studies were categorized according to adherence levels: good, intermedi-

ate, poor and non-adherent. A total of 17 effect measures were reported for good

adherence, only one of which was greater than 1. There were 44 effect measures

reported for intermediate, poor and non-adherence categories, all of which were

greater than 1. Pooled estimates for poor adherence and non-adherence had the

highest HRs (HR = 1.63; 95% confidence interval [CI]: 1.36–1.96 and HR = 2.77;

95% CI: 2.3–3.34 respectively).

Review of South African health legislation and professional guidelines showed a dom-

inance of mortality-related terms (1.323 and 2.98 matches per 1000 words for ‘mor-

tality’ and ‘death’, respectively) compared with adherence-related terms (0.053–2.98

matches per 1000 words). Co-occurrence between medication adherence-related

search terms (MARS, adherence, medication adherence, adhere, non-adherence and

medication compliance) and mortality-related search terms (death, mortality and sur-

vival) was low within all documents analysed.
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Conclusion: The systematic review demonstrates a clear relationship between good

adherence to chronic medication and a lower mortality risk. However, the review of

legislative and policy documents suggests that government efforts are focused pri-

marily on surveillance, rather than strategy or preventative measures. This strong evi-

dence should motivate incorporating adherence-based risk assessments into clinical

and legal frameworks.
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chronic diseases, chronic medication, death, medication adherence, medication compliance,
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1 | INTRODUCTION

Poor adherence to chronic medication is a global problem.1 Adher-

ence to long-term therapy is estimated to average around 50% in

high-income countries, and rates are likely to be even lower in devel-

oping countries, such as those in Africa.1–4 Recent studies highlight

persistently low medication adherence rates across Africa, with a

2024 systematic review reporting 43.5% non-adherence to blood

pressure-lowering medications in Sub-Saharan Africa, driven by socio-

economic barriers and high pill burden.5

The terms ‘compliance’ and ‘adherence’ are often used inter-

changeably and describe behaviour related to the use of medication.6

They differ mainly in the way in which they portray the doctor-patient

relationship. Compliance is defined as ‘the extent to which the

patient's behaviour matches the prescriber's recommendations’.6,7

This definition disregards the role that the patient plays in determining

the most appropriate treatment regimen for their own context. It cre-

ates the impression of a one-sided relationship in which the patient

has no choice but to conform to the prescriber's instructions, irrespec-

tive of their suitability. Adherence is defined as ‘the extent to which

the patient's behaviour matches agreed recommendations from the

prescriber’.6,8 The focus here is on collaboration between the doctor

and patient, meaning that the patient plays a more active role in

determining treatment recommendations. Importantly, the patient

cannot be held solely responsible for treatment failure, as responsibil-

ity for the proper use of medication is shared between both parties.

For this review, ‘adherence to medication’ is defined according to the

Ascertaining Barriers to Compliance (ABC) taxonomy proposed by Vri-

jens et al. as ‘the process by which patients take their medication as

prescribed’.9 The ABC taxonomy also describes three components of

adherence to medications: initiation, implementation and discontinua-

tion. Initiation refers to a patient taking the first dose of their medica-

tion; implementation is the extent to which a patient's actual dosing

corresponds to the prescribed regimen; and discontinuation signifies

the end of therapy, whereafter no more doses are taken.

Seven of the top 10 natural causes of death in South Africa (dia-

betes mellitus, cerebrovascular diseases, heart disease, human immu-

nodeficiency virus, hypertensive diseases, ischaemic heart disease and

chronic lower respiratory diseases)10 are chronic diseases with estab-

lished pharmacological treatments. Deviation from the intended

dosage and frequency of medication use may limit the therapeutic

effect and allow for increased disease progression.11,12 The efficacy

of pharmaceutical therapies for treating disease is typically reported

based on outcomes of randomized controlled clinical trials. However,

much of this benefit is negated due to high non-adherence rates in

the real world.13 For example, the decline in the number of deaths

due to coronary heart disease (CHD) in the United States may be

strongly attributed to evidence-based medical therapies.14 Consider-

ing that only half of CHD patients are estimated to be adherent to

their medication,13,15 full realization of this benefit is being signifi-

cantly impeded.

In the United States, the pharmaceutical industry spends 17.7%

of total revenue on research and development, including clinical tri-

als.16 The annual cost of non-adherence per person ranges from $949

to $52 341.17 Inpatient expenses are the primary cost driver, while

outpatient and pharmacy costs may be lower among individuals with

low adherence.18 This demonstrates the long-term effect of non-

adherence and the associated consequences of poor clinical outcomes

over time.

Previous systematic reviews have explored the link between

chronic medication adherence and mortality for specific types of med-

ication (statins19,20 and cardiovascular medications21,22) or specific

conditions (type 2 diabetes mellitus,11 metastatic breast cancer23 and

coronary artery disease12). However, no review to date has synthe-

sized findings across the broader spectrum of chronic diseases. Adher-

ence should be viewed as a public health issue, and understanding the

universal implications of poor adherence supports the design of inter-

ventions on a system level rather than in condition-specific silos.

Although many studies demonstrate a correlation between poor

medication adherence and mortality,24–30 the use of medication

adherence rates in assessing clinical risk has been limited by chal-

lenges regarding its assessment and interpretation. Using different

formulae for calculating adherence rates31 makes comparing results

challenging and using different metrics32–34 to report on adherence

can influence the observed relationship to mortality. The threshold to

distinguish between adherent and non-adherent individuals (typically

80%)31 has seldom been linked to clinical effects and has recently

been questioned.31,33 Furthermore, patients and healthcare providers

tend to overestimate adherence when providing a subjective rating of

the problem.35,36 Despite these limitations, the authors contend that
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there remains significant value in investigating the association

between adherence and mortality. Medication adherence is a modifi-

able risk factor and may have substantial implications not only for

individual patient outcomes but also for the broader South African

healthcare system.

An improvement in adherence and a resultant decrease in mortal-

ity rates would greatly alter the profitability of industries which effec-

tively ‘pay’ for death, such as life insurers. The Association for

Savings and Investment South Africa (ASISA) reported payouts worth

R39.9 billion rand to cover 900 000 death claims in 2023.37 The insur-

ance gap is defined as the difference between the insurance needs

and actual cover and, therefore, represents the total net additional

cover that active earners in South Africa should purchase to achieve

adequate coverage.38 By increasing the risk of mortality, non-

adherence is a likely contributing factor to higher claims on private

insurance products, increasing premiums to cover aggregate risks.39

This makes insurance unaffordable for many people, resulting in an

insurance gap of more than R34 trillion in South Africa.38 A clear

understanding of how poor adherence drives increased mortality

should incentivize capital allocation to fund relevant interventions.

Incorporating medication adherence into the prediction of out-

comes could play a role in value-based reimbursement structures for

healthcare providers.40 New methods to improve cost efficiencies will

be essential as South Africa prepares to implement National Health

Insurance (NHI).41,42 The head of Public Sector Assurance in

South Africa, Yugen Pillay, referenced the potential unaffordability of

NHI within the current fiscal landscape when he said, ‘the prospect

of financing the NHI through conventional means appears increasingly

untenable’ .43 The R39.9 billion paid in death claims by South African

insurers in 2023 (representing 95.9% of all claims processed)37 under-

scores the systemic cost of premature mortality driven by preventable

conditions, a burden NHI must absorb as it transitions to universal

coverage. Integrating adherence interventions into the NHI frame-

work could offset fiscal strain by reducing mortality-linked costs and

reallocating savings to primary care expansion, making the goal of uni-

versal health care more achievable. Adherence interventions could

reduce NHI costs by up to 32%, as demonstrated by multifaceted pro-

grams combining SMS reminders and counselling.44

Considering the high mortality rates associated with various chronic

conditions,10 there is a pressing need to evaluate the current landscape

regarding the relationship between medication adherence and mortality

risk. The primary aim of this systematic review is to investigate whether

good medication adherence in adults with chronic conditions is associ-

ated with a lower mortality risk than poor adherence. Using the PICO

framework, we examine the relationship between adherence (interven-

tion) and mortality risk (outcome) in this population. The secondary aim

is to investigate the extent to which this relationship is represented

within South African policy and legislation. The goal is to provide critical

insights for healthcare providers, policymakers and researchers to

improve patient outcomes and reduce mortality rates. By synthesizing

existing evidence through rigorous systematic review methodology, this

study builds on previous efforts to optimize medication use and

adherence, ultimately informing strategies to mitigate rising mortality

rates among patients with chronic conditions.

2 | METHODS

This systematic review followed the Preferred Reporting Items for

Systematic Reviews and Meta-analyses (PRISMA) guidelines.45 In

accordance with the guidelines, a protocol for this review was regis-

tered with the International Prospective Register of Systematic

Reviews (PROSPERO) on 25/02/2024 (CRD42024512459).

2.1 | Literature search strategy

The systematic review included studies published between 1 March

2004 and 31 March 2024. To capture any newly published literature,

the databases were re-searched manually in April 2025. We conducted

a comprehensive search of three electronic databases: PubMed, MED-

LINE (Ovid) and Scopus. The search strategy was developed systemati-

cally and documented transparently to ensure reproducibility and

completeness. The detailed search strategy is outlined in DataS1. Our

search strategy combined specific keywords and Medical Subject Head-

ings (MeSH) terms related to medication adherence, chronic medication

and mortality. The search terms included phrases such as ‘medication

adherence’, ‘chronic medication’ and ‘mortality’, using Boolean opera-

tors ‘OR’ and ‘AND’ to combine or exclude keywords. The search strat-

egy was supplemented by examining the reference lists of included

studies to ensure a thorough coverage of relevant literature. A web-

based systematic review platform was used to assist with the screening

and management of articles. Duplicate studies were removed using the

platform's automated removal process.

2.2 | Eligibility criteria

This systematic review aims to explore the relationship between med-

ication adherence and mortality risk in adult patients with chronic

conditions. The study focuses on patients aged 18 years or older using

medication for chronic diseases and past the initiation phase of medi-

cation adherence.9 There was no restriction placed on the type of

chronic condition. Examples of chronic conditions include, but are not

limited to hypertension, chronic heart failure, chronic liver disease,

coronary artery disease, type 2 diabetes mellitus, osteoporosis and

metastatic breast cancer. The review includes randomized controlled

trials (RCTs), non-RCTs (non-RCTs), and observational studies that

assess medication adherence using metrics like medication possession

ratio (MPR) or proportion of days covered (PDC). All adherence mea-

surement methods were considered eligible, including but not limited

to self-reporting, pill counts, pharmacy claims data and electronic

monitoring. These studies must define a clear threshold for distin-

guishing between different levels or categories of adherence.
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The review seeks to compare the risk of mortality or hazard ratio

(HR) between individuals with good vs. poor medication adherence.

Only primary research articles published in English were considered.

The search strategy involved databases such as PubMed, MEDLINE

(Ovid) and Scopus, using specific keywords related to medication

adherence, chronic medication, and mortality.

Two authors (J. B. and N. S.) independently screened titles and

abstracts, applying the eligibility criteria. The authors were blinded to

each other's selections until they arrived at their respective list of studies

for full-text review. Subsequently, the authors independently reviewed

the full-text articles and selected the final set of studies for inclusion in

the review. The authors were blinded to each other's selections until

they arrived at their respective list of studies for inclusion. A third author

(A. J. v. R.) acted to resolve any discrepancies following unblinding.

2.3 | Quality assessment

The modified Downs and Black Checklist46 was used to assess meth-

odological quality and risk of bias of both RCTs and non-RCTs. Other

widely used tools, such as the Cochrane Risk of Bias Tool for Random-

ized Trials,47 Risk of Bias in Non-Randomized Studies of Interven-

tions48 and Newcastle-Ottawa Scale,49 are better suited to evaluate

either RCTs or non-randomized studies, not both. The modified

Downs and Black Checklist contains 27 items and is grouped into five

key domains (reporting, external validity, internal validity–bias, inter-

nal validity–confounding and power). This checklist allows for a maxi-

mum score of 28 points. Studies with scores of 20 and above were

considered to be of good quality with a low to moderate risk of bias

and were deemed eligible for inclusion in the review. Studies with

scores lower than 20 were considered poor quality, with a high risk of

bias and were excluded from the review.

The Joanna Briggs Institute (JBI) critical appraisal tool50 was used

to assess methodological quality and risk of bias of observational

studies according to five domains (selection and comparability,

exposure or outcome measure, confounding, follow-up and statistical

analysis). This tool does not use a formal numerical scoring system

and relies on a qualitative judgement on the proportion of criteria

met. For this review, observational studies meeting ≥70% of criteria

were eligible for inclusion.

The 2011 Oxford Centre for Evidence-based Medicine (OCEBM)

Levels of Evidence51 was used to grade the quality of the articles. This

framework ranks evidence from Level 1 (highest quality) to Level

5 (lowest quality) based on study design and methodological rigour.

Two authors (J. B. and N. S.) independently scored the studies

using these tools and frameworks. Any disagreements were resolved

through discussion with a third author (A. J. v. R.).

2.4 | Study selection and data extraction

The data obtained from the studies that met the inclusion criteria was

consolidated into an MS Excel spreadsheet. The dataset encompasses

various variables such as: study details (level of evidence,52 authors,

study title, year of publication, study design, aim), sample details (sam-

ple size, country of study), disease area, adherence measurement, out-

comes (effect of adherence on specific causes of mortality, effect of

adherence on all-cause mortality, non-mortality related outcomes) and

source of funding.

One reviewer (J. B.) extracted the data, and a second reviewer

(N. S.) verified the accuracy of the extracted data. Any disagreements

were resolved through consensus with the intervention of a third

reviewer (A. J. v. R.). Missing data were noted accordingly.

2.5 | Effect measures

The effect measures used in the synthesis of the results were HRs,

incidence rate ratios (IRR) and odds ratios (OR). This study used these

effect measures and 95% confidence intervals, to analyse the relation-

ship between adherence categories (good, intermediate, poor and

non-adherence) and mortality risk. The effect measures are used to

indicate how much the risk of mortality changes with improved adher-

ence rates. For example, for the purpose of this study, a HR of 1.5

with a 95% CI of 1.2 to 1.8 suggests that poor adherence categories

increase the risk of mortality by 50%, and this effect is statistically sig-

nificant since the CI does not include 1.0.

2.6 | Synthesis methods and data preparation

The effect measures from each study were recorded in a spreadsheet

according to the adherence category (Table 1). The adherence catego-

ries were operationalized based on commonalities across the studies,

with the aim to ensure consistency and maximize inclusivity. These

categories were defined for the purposes of this study, and reflect

both quantitative cut-offs and qualitative author designations. Where

TABLE 1 Adherence categories.

Adherence

category Description

Good adherence Adherence rate ≥80% OR ‘good’ adherence as

defined by the study where a specific

threshold value was not provided.

Intermediate

adherence

50 ≤ adherence rare <80% OR ‘intermediate’
or ‘moderate’ adherence as defined by the

study where a specific threshold value was not

provided.

Poor adherence Adherence rate <50% OR ‘poor’ adherence as

defined by the study where a specific

threshold value was not provided.

Non-adherence

(binary definition)

As defined in studies where ‘adherence’ and
‘non-adherence’ were viewed as binary

categories. Non-adherence referred to any

deviation occurring during the implementation

phase of adherence (as per the ABC

taxonomy).9
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studies reported more than one effect measure, each one was recorded

as a separate item. Certain studies53,54 reported combined effect sizes

related to more than one adherence category, necessitating the intro-

duction of a fifth category: ‘poor and intermediate adherence’. This was

done to preserve data integrity without over-extrapolation. Results of

individual studies were represented in a forest plot.

2.7 | Data synthesis

This study aimed to investigate whether adherence categories predict

mortality risk in patients with chronic conditions. A meta-analysis of

time-to-event data (using the direct method with HRs and confidence

intervals) was conducted to calculate HRs for each adherence cate-

gory. The results were adjusted for potential confounders such as age

and sex. The HRs provided insight into the relative risk of mortality

for each adherence category compared with the reference group.

2.8 | Document analysis for convergence

A review of eight key South African health legislation and professional

guidelines relevant to chronic disease management was conducted to

analyse regulatory approaches to medication adherence, prescribing

practices, chronic disease management and their relationship to mortal-

ity. Document analysis is a qualitative method commonly used in health

policy analysis, which aims to synthesize and appraise textual data to

gain understanding and develop empirical knowledge.55,56 The authors

drew on the findings of Kayesa and Shung-King55 who described key

steps in a document analysis process: adopting clear inclusion criteria,

coding of documents, extracting data, applying a clear analytical frame-

work for analysis and presentation of the findings.

Legislative documents, guidelines and grey literature (e.g., policy

briefs and organizational reports)57–64 published after 2014 were

sourced using search terms aligned with the systematic review strat-

egy. Key search terms representing the core concepts of mortality

(e.g., ‘death’ and ‘mortality’), adherence (e.g., ‘adherence’, ‘MARS’
and ‘medication compliance’) and chronic disease (e.g., ‘non-
communicable disease’ and ‘chronic disease’) were used.

A coding framework was developed to categorize core concepts

such as mortality, chronic disease and medication adherence with

MAXQDA software, enabling systematic analysis. Data S2 details the

coding framework and included documents. This analysis identified

gaps in how regulatory frameworks address adherence-mortality link-

ages. Findings were triangulated with systematic review data through

thematic comparison, assessing convergences between empirical

adherence measures and policy priorities. This convergence analysis

assessed how regulatory frameworks reflect the adherence-mortality

relationship, evaluating the extent to which the validity of adherence

scores in predicting mortality risk is present within policy decision

making.

The analytical framework use was a relational analysis (set to a win-

dow of a maximum of two paragraphs) to identify contextual

relationships between mortality and adherence terms. Furthermore,

results were normalized per 1000 words to account for document

length.

3 | RESULTS

3.1 | Results of study selection

The literature search resulted in 1809 hits. Cohen's Kappa statistic fol-

lowing the independent screening of abstracts and titles was 0.29

(approximate significance <0.001), indicating a fair level of agreement

between the raters.65 Following discussion of the discrepancies by the

two authors (J. B. and N. S.), full agreement was reached (Cohen's Kappa

statistic = 1). Twenty-five articles were eligible for full-text screening.

Initial inter-rater agreement (κ = 0.29) reflected challenges in

applying broad inclusion criteria to heterogeneous abstracts.

Reviewers achieved consensus through iterative discussions and crite-

rion refinement, ensuring consistent full-text screening (κ = 1). This

process aligns with best practices for resolving ambiguity in complex

systematic reviews.45,66

Sixteen articles remained following full-text screening, with no

discrepancies between the two reviewers. An additional 10 articles

were identified through the bibliographies of the included reports.

These were screened in full and met the same eligibility criteria. This

left 24 articles from which data were extracted.

3.2 | Risk of bias scores

Two studies67,68 were evaluated using the modified Downs and Black

Checklist.46 Both had scores >20 and were subsequently included in the

review. The remaining studies were evaluated using the JBI critical

appraisal tool.50 Two observational studies26,34 used a single-item

patient-reported scale to measure adherence, which introduced a dispro-

portionate risk of measurement bias compared with the other studies.

Furthermore, there were insufficient strategies to address incomplete

follow-up. This, together with the relatively small sample sizes (n = 130

and n = 592, respectively), resulted in these studies being excluded from

the review. Data S3 provides the detailed scoring for each study.

The flow diagram of the literature search and screening process,

based on the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) template, is shown in Figure 1.

3.3 | Study characteristics

Table 2 shows the study characteristics. There was no missing data

noted. Most of the study designs were retrospective cohort studies

(87.5%) with Level 2b evidence (91.7%). Most studies included all

adults over 18 years (69.2%) and investigated both males and females

(83.3%). Most studies used PDC as the measure of adherence

(58.3%). Various disease categories were represented, with cardiac
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disease seen as the most frequently investigated category (33.3%).

Some studies (12.5%) reported only on specific causes of death, such

as cardiovascular mortality. A further 16.7% studies reported on both

specific causes of death and all-cause mortality (i.e., death resulting

any cause) (16.7%). The majority of studies (70.8%) reported on all-

cause mortality without referencing any specific causes (70.8%),

Since all included studies involved participants who had already

commenced treatment, they did not examine the initiation phase of

adherence (as per the ABC taxonomy9) but rather focused on the

implementation phase. They tracked and identified treatment gaps or

deviations from the prescribed regimen and, in some cases,

discontinuation.

F IGURE 1 PRISMA flow diagram of
study selection process.
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3.4 | Results of individual studies

Effect measures included HRs, IRRs and ORs, where values greater than

1 indicate a higher risk of mortality. A total of 61 effect measures were

reported across all included studies: 17 for good adherence and 44 for

intermediate, poor and non-adherence categories. Only 1 of the 17 effect

measures reported for good adherence was >1.69 All of the 44 effect

measures reported for intermediate, poor and non-adherence categories

were >1. Figure 2 presents the effect measures for the different adher-

ence categories. Two HRs, which evaluated the effect of intermediate

levels of adherence to entecavir treatment on mortality (Shin et al.)70 were

excluded from Figure 2 to aid visualization and comparison across the

adherence categories. This was because the effect measures reported

were substantially higher than all other studies included in this

adherence category. The HR (CI 95%) for liver-related mortality was 14.9

(3.49–58.47), and all-cause mortality was 4.96 (2.19–11.27). The relatively

large confidence intervals suggest less precision in the estimate, but still

suggest a greater risk of mortality with intermediate adherence rates.

3.5 | Results of synthesis

The effect measure for the good adherence category showed a

decreased mortality risk compared with other adherence categories

(HR = 0.71). All other adherence categories showed an increased risk

of mortality. Greater HRs were observed with lower rates of adher-

ence. Figure 3 shows the synthesized effect measures.

3.6 | Document analysis for convergence

The document with the highest number of search term matches

was the South African Department of Statistics 2017 statistical

release, with 822 matches (Table 3). The South African legislative

documents58,59 had the lowest frequency of matches (0.2 and 0.7

per 1000 words), whereas the large-scale validation study of the

Medication Adherence Rating Scale (MARS) had the highest fre-

quency of matches (15.5 per 1000 words). The search terms

‘death’, ‘mortality’ and ‘non-communicable disease’ appeared the

most frequently within the documents with 2.98, 1.323 and 1.184

matches per 1000 words, respectively (Table 4). Comparatively,

there were only 0.053 to 0.162 matches per 1000 words for all

terms related to the medication adherence core concept (MARS,

adherence, medication adherence, adhere, non-adherence and medi-

cation compliance). It must be noted that roughly three-quarters of

these instances occurred within the large-scale validation study of

the MARS—a study focusing on an adherence rating scale. This

demonstrates that the occurrence of adherence-related terms across

all other documents was extremely low.

None of the search terms related to the mortality risk core con-

cept appeared in any of the documents, suggesting that while the

mortality core concept was fairly well-represented within the docu-

ments, the factors driving increased risk have been poorly considered.

Data S2 shows detailed results of the document review and cod-

ing visualizations. The number of intersections between the mortality

core concept and the medication adherence terms was low. The

strongest relationship in terms of co-occurrence was between ‘non-
communicable disease’ and ‘mortality’. Co-occurrence between

TABLE 2 Study characteristics (n = 24 articles).

Characteristic

Number of

studies (%)

Study design

Retrospective cohort

study

21 (87.5%)

Randomized

controlled trial

2 (8.3%)

Case–control study 1 (4.2%)

Level of evidence

1b 2 (8.3%)

2b 22 (91.7%)

Age of participants

≥18 years 17 (70.8%)

40–80 years 1 (4.2%)

≥65 years 4 (16.7%)

Not specified 2 (8.3%)

Sex of participants

Male and female 20 (83.3%)

Female only 4 (16.7%)

Disease category

Cardiac 8 (33.3%)

Cancer 3 (12.5%)

Hepatic 2 (8.3%)

Metabolic 6 (25%)

Neurological 1 (4.2%)

Renal 1 (4.2%)

Respiratory 1 (4.2%)

>1 category 2 (8.3%)

Adherence metric

PDC 14 (58.3%)

MPR 7 (29.2%)

MPR and PDC 3 (12.5%)

Mortality outcome

measure

Specific causes only 3 (12.5%)

All-cause only 17 (70.8%)

Specific and all-cause 4 (16.7%)

Note: Level of evidence 1b = individual randomized controlled trial. Level

of evidence 2b = individual cohort study. All-cause mortality = death

from any cause. Specific cause mortality = death attributed to a defined

condition or disease. Details on the characteristics of the included articles

are provided in Data S4.

Abbreviations: MPR, medication possession ratio; PDC, proportion of days

covered.
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F IGURE 2 Effect measures per adherence category.

F IGURE 3 Synthesized mortality
effect measures per adherence category.
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medication adherence-related search terms (MARS, adherence, medi-

cation adherence, adhere, non-adherence and medication compliance)

and mortality-related search terms (death, mortality and survival) was

low within all documents analysed. This suggests a systemic discon-

nect between adherence frameworks and mortality risk.

The strongest relationship in terms of proximity was between

‘non-communicable disease’, ‘death’ and ‘mortality’. Proximity

between medication adherence-related search terms and mortality-

related search terms was substantially lower. This further emphasizes

the lack of a meaningful connection between these concepts.

4 | DISCUSSION

4.1 | Systematic review

This review adds to the existing body of literature by synthesizing evi-

dence on the association between chronic medication adherence and

mortality across a broad range of chronic conditions, rather than limit-

ing the focus to a single disease or drug class. Although previous sys-

tematic reviews have examined this relationship in condition-specific

contexts (such as cardiovascular disease,12,21,22 type 2 diabetes melli-

tus\11 or cancer23), this review is, to the best of our knowledge, the

first to explore the consistency of this association across the chronic

disease spectrum. By doing so, it highlights adherence not only as a

clinical issue within individual disease domains but as a broader public

health challenge. The findings demonstrate that the link between poor

adherence and increased mortality risk is consistently observed across

diverse conditions and settings, supporting the need for health

system-level interventions that move beyond siloed, condition-

specific approaches. This broader perspective contributes novel

insights into how adherence is conceptualized and measured, and it

underscores the importance of developing scalable, generalizable

strategies to improve medication adherence across chronic care

pathways.

The results of the synthesis showed a clear association between

adherence categories and mortality risk, with lower adherence rates

linked to increased mortality. Poor adherence and non-adherence had

the highest HRs (HR = 1.63; 95% CI: 1.36–1.96; and HR = 2.77; 95%

CI: 2.3–3.34, respectively). This relationship was consistent across the

varying disease areas and whether all-cause or specific causes of mor-

tality were investigated. The single instance where a study showed a

HR > 1 (HR = 1.1; 95% CI: 1.04–1.44) for good adherence was within

a specific racial group (South Asian) where race was assigned based

on surname algorithms (rather than self-reported).69 This was also by

far the smallest racial sample included in the study (6099 compared

with 16 495 for Chinese patients and 126 320 for White patients).

Studies were critically appraised using the modified Downs and

Black Checklist for RCTs and non-randomized trials and the JBI critical

appraisal tool for observational studies. The two studies67,68 assessed

using the Downs and Black tool, demonstrated sufficient methodolog-

ical rigour and were included. However, two observational studies26,34

evaluated with the JBI tool were excluded due to a combination of

methodological limitations. Specifically, both studies relied on a

single-item, patient-reported measure of adherence, which introduced

a high risk of measurement bias relative to other included studies that

employed more robust methods. In addition, they lacked adequate

TABLE 3 Total search term matches per document.

Document

Number of search term

matches

Document length (number of

words)

Total matches per 1000

words

Large-scale validation study of the MARS63 73 4719 15.5

StatsSA Mortality Stats 201762 822 65 224 12.6

Strategic plan for prevention and control of

NCDs60
233 23 621 9.9

WHO global action plan64 93 30 467 3.1

SA comparative risk assessment study 5 1726 2.9

Adherence guidelines for HIV, TB and NCDs61 58 36 691 1.6

National Health Act59 14 21 057 0.7

NHI-Bill-202358 6 25 918 0.2

TABLE 4 Total search term matches across all documents (terms
not shown did not appear in any of the documents).

Search terms
Number of
matches

Total matches per 1000
words

Death 624 2.98

Mortality 277 1.323

Non-communicable

disease

248 1.184

Chronic disease 35 0.167

MARS 34 0.162

Adherence 27 0.129

Medication

adherence

22 0.105

Adhere 13 0.062

Non-adherence 11 0.053

Survival 4 0.019

Medication

compliance

2 0.01

Lifestyle disease 1 0.005
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strategies to address incomplete follow-up and were based on rela-

tively small sample sizes, limiting the reliability and generalizability of

their findings. These exclusions aim to maintain a consistent standard

of evidence quality throughout the review and minimize the impact of

methodological weaknesses on the overall synthesis.

This addresses the research question and shows that in adult

patients using medication for chronic conditions, a good medication

adherence rate indicates a lower mortality risk than a poor

medication adherence rate. It is important to note that this relationship

held true irrespective of the adherence metric used. Although standard-

izing how adherence is measured and reported would be advantageous,

using different metrics should not be a reason to overlook the signifi-

cance of this association. This relationship was also consistent irrespec-

tive of the disease category or specific condition that was investigated.

The researchers note that risk of mortality for some conditions may be

greater than for other conditions, independently of adherence category.

Furthermore, the authors were not able to adjust for the severity of dis-

ease. Patients with more severe conditions may have had a higher risk

of mortality with the same adherence level. However, the consistency

of the results supports the conclusion that a good medication adherence

rate is associated with a lower risk of mortality.

These findings are further supported by literature demonstrating

the relationship between medication adherence and disease control

measures, for example, blood pressure71 and blood glucose levels.3

Furthermore, systematic reviews72–75 and RCTs76 have shown that

interventions to improve medication adherence can improve disease

markers and reduce hospital admissions. Although the evidence

favouring improving mediation adherence is strong given its effect on

clinical outcomes, assessing the potential economic impact is also pru-

dent. Available evidence does suggest that adherence interventions

are cost-effective or cost-saving,77 further reiterating the value of

focusing on this aspect of chronic disease management.

4.2 | Document analysis for convergence

Despite the strength of the relationship between medication adher-

ence and mortality risk observed in the meta-analysis results, the con-

cept of medication adherence was underrepresented in the review of

related guidelines and legislation. Medication adherence was observed

least frequently among the three core concepts represented in the

documents (medication adherence, mortality and chronic disease).

This indicates that the notion of adherence and clinical impact is not

sufficiently documented, despite the clear evidence demonstrating its

importance. The document with the highest representation of adher-

ence search terms was the large-scale validation study of the MARS.63

This study investigated the validity of a particular adherence scale in

estimating real-world adherence rates. It did not aim to draw any

associations between the MARS and clinical outcomes, such as mor-

tality. Even in this instance, no relationship between the adherence

and the mortality concepts was established.

The dominance of the mortality-related terms in the legislative

and policy documents suggests that government efforts are focused

primarily on surveillance, rather than strategy or preventative mea-

sures. This is also evidenced by the relatively high co-occurrence and

proximity of mortality-related search terms (death, mortality and sur-

vival) and the ‘non-communicable disease’ search term. This supports

the view that the association between chronic diseases and mortality

is appreciated and has been clearly documented. However, the prox-

imity and co-occurrence of these terms with any adherence-related

codes was low. This suggests that the relationship between adherence

rates and mortality as an outcome is not well described. Although we

apparently clearly understand how poor adherence drives increased

mortality, this does not seem to have influenced policy or clinical

guidelines. In a resource-limited setting such as South Africa, this

highlights an area where further attention is needed. Given the sup-

porting evidence, there should be a move towards developing and

funding appropriate interventions to improve adherence to chronic

medication.

The legislative documents, particularly, had few matches to any

search terms, including the adherence-related terms. This is a note-

worthy gap considering South Africa's plan to implement NHI. Con-

cerns about the affordability and feasibility of NHI have been

raised,41–43 highlighting the importance of driving cost efficiencies

and value-based care. The current legislative framework does not ade-

quately support the use of adherence-based scores in assessing mor-

tality risk. This gap is concerning, and the systematic review and

meta-analysis suggest that it should be addressed.

4.3 | Study limitations

Different effect measures (HR, OR and IRR) were used within the data

synthesis. Although these measures reflect similar concepts, they are

not identical, which may have introduced inconsistencies. Addition-

ally, the consistency of the definition of the adherence categories

used in the synthesis cannot be guaranteed. Where studies gave a

clear quantitative definition for an adherence category, this was used.

Where studies provided only a qualitative definition of a category, this

had to be categorized in the most appropriate way, which may have

introduced subjectivity. Furthermore, the absence of a standardized

adherence metric constitutes a limitation which may have affected

the comparability of adherence assessments.

Heterogeneity between the studies must be acknowledged. This

review intentionally did not restrict the type of chronic condition or

adherence measurement method. However, these broad inclusion cri-

teria would have led to variability, which may limit direct comparability of

results across studies. Such heterogeneity highlights the need for more

standardized reporting and methodology in future adherence research.

The use of only three databases may have limited the scope of

the review, as the inclusion of additional sources could have captured

a broader range of relevant studies. Furthermore, the findings of the

document analysis may not be generalizable to all contexts, given

the focus on South African legislative and regulatory documents.

Despite these limitations, the consistency of findings across

the different studies lends credibility to the overall conclusions.
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The observed association between medication adherence and mortal-

ity was repeatedly demonstrated, suggesting a robust and meaningful

relationship that holds across a wide range of chronic conditions and

methodological approaches.

4.4 | Implications of results and recommendations
for future research

The strong evidence showing that good adherence to chronic medica-

tion is associated with a lower mortality risk compared with poor

adherence should motivate incorporating adherence-based risk

assessments into clinical and legal frameworks. The authors have

noted that the lack of standardized reporting and methodology in

adherence research introduces heterogeneity that limits comparability

across studies. Although this review showed that the effect measures

across different adherence metrics were consistent, a standardized

measure of adherence should be developed to allow for more consis-

tent assessment. A standardized metric also has the advantage of

transferability and scalability, essentially remaining agnostic of patient,

provider or institution. This would enhance the feasibility of applying

adherence measures in real-world applications and support broader

implementation at scale. Ideally, this measure should not rely on self-

reporting and should be as objective as possible. Where datasets

related to health consumption (e.g., medication purchasing) are used,

ethical and legal considerations must be taken into account to ensure

that personal information is adequately protected.

Once a standardized metric is developed, further research will be

required to validate its credibility and relevance. Its relationship with

clinical outcomes, such as mortality, must be clearly demonstrated

through an appropriate statistical analysis.

In addition to finding a standardized way of assessing adher-

ence, steps should be taken to develop and test interventions that

can improve adherence to chronic medication. This will necessitate

future research investigating the most effective and cost-friendly

methods. It is important to note that, should evidence support any

particular intervention, policy must be updated to enforce correct

implementation.

5 | CONCLUSION

This systematic review demonstrates that good adherence to chronic

medication is consistently associated with a significantly lower risk of

mortality in adults with chronic conditions, with non-adherence increas-

ing mortality risk by up to 45% in some populations. Despite this robust

evidence, the critical role of medication adherence remains underrepre-

sented in both clinical guidelines and health policy frameworks in

South Africa. To address this gap, there is a pressing need to standardize

adherence assessment methods and to develop and evaluate cost-

effective interventions that improve adherence rigorously. Furthermore,

South African policymakers should prioritize integrating adherence met-

rics and interventions into national clinical guidelines and relevant

legislation, ensuring that evidence-based strategies are implemented to

reduce preventable mortality and enhance the sustainability of health-

care systems. Future research should focus on identifying scalable,

context-appropriate adherence interventions and evaluating their

impact on both patient outcomes and health system costs.
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