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Behavioral economic insights to improve medication adherence 

in adults with chronic conditions: a scoping review 

Scoping review: behavioral economics and medication adherence  

Abstract  

Background 

Medication adherence is poor in patients with chronic conditions. Behavioral 

economic interventions may reduce biases that are associated with poor adherence. 

The objective of this review is to map the available evidence on behavioral economic 

interventions to improve medication adherence in adults with chronic conditions in 

high income settings. 

Methods 

We conducted a scoping review and reported the study using the Joanna Briggs 

Institute (JBI) Reviewers’ Manual and the PRISMA Extension for Scoping Review 

checklist. We searched PubMed, EMBASE, SCOPUS, PsycINFO, EconLit and 

CINAHL from database inception to 29 August 2018 for peer-reviewed studies and 

included a search of grey literature. Data on study characteristics, study design and 

study outcomes were extracted by one reviewer. Twenty five percent of the studies 

were verified by a second reviewer. 

Results 

Thirty four studies, targeting diabetes, HIV, cardiovascular and renal diseases met 

our inclusion criteria. All but two studies were from the US. The majority of 

interventions used financial incentives, often in conjunction with other behavioral 
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economic concepts. Non-financial interventions included framing, social influences, 

reinforcement and feedback. The effectiveness of interventions was mixed.  

Discussion 

Behavioral economic informed interventions show promise in terms of improving 

medication adherence. However, there is no single, simple intervention. This review 

highlighted the importance of targeting non-adherent patients, understanding their 

reasons for non-adherence, providing reminders and feedback to patients and 

physicians and measuring clinical outcomes in addition to medication adherence. 

Further research in settings that differ from the US health system is needed. 

Key Points for Decision Makers: 

 No simple interventions to improve medication adherence in patients with 

chronic conditions are available.  

 Interventions should target non-adherent patients and understand their 

reasons for non-adherence.  

 Reminders and feedback on medication taking behavior should be provided to 

patients and their health care providers to improve adherence to medication. 
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1. Background 

The burden of chronic diseases is increasing at a rapid rate. Many of these diseases 

can be managed effectively, with medication an integral part of the treatment 

regimen. However, medication adherence is low, especially in patients with 

asymptomatic conditions [1, 2]. Although a large body of evidence exists on 

interventions to improve medication adherence, current methods to improve 

medication adherence are complex with limited effectiveness [3].  

Interventions informed by insights from behavioral economics have shown some 

promise in other areas of health, such as smoking cessation [4] and increased 

physical activity [5-7] and may have relevance in influencing medication taking 

behavior in patients with chronic diseases. Whereas neoclassical economics 

assumes that individuals are rational, behavioral economics recognizes that decision 

making and subsequent behaviors are influenced by cognitive biases - systematic 

patterns of thinking that deviate from rational thinking [8, 9]. One of these biases, 

present-bias, weights present costs and benefits higher relative to future costs and 

benefits [10]. For example, hypertensive patients experience the inconvenience and 

financial costs of taking medication in the present, however the potential benefits are 

only experienced far into the future and not everyone benefits [8]. Table 1 provides 

definitions of key behavioral economic terms. 

In a scoping review on behavioral economic interventions focused on prevention and 

treatment of type II diabetes, Kullgren et al. [11] identified 15 studies that used either 

financial incentives, choice architecture adjustments (i.e. changing choice 

environments to influence decisions in a systematic way) or commitments devices 

(i.e. allowing people to commit their future selves to actions needed to achieve long-
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term goals). They concluded that these interventions could address the present-bias 

preferences that hinder patients’ attempts to improve their health. A broader 

perspective was taken in this study, by including additional behavioral economic 

concepts and a wider range of chronic conditions requiring long-term medication 

adherence. The objective of this review therefore was to map the available evidence 

on the use of behavioral economics to improve medication adherence in adults with 

chronic conditions in high income settings [12].  

The specific objectives of the review were to [12]: 

1. examine how behavioral economic insights have informed interventions used 

to address medication adherence for adult patients with chronic conditions; 

2. determine the type of patient populations, outcomes and diseases that have 

been studied; 

3. map the research methods used in these studies; and 

4. evaluate the effectiveness of interventions informed by behavioral economics 

to improve medication adherence for adult patients with chronic conditions. 

Table 1: Definitions of behavioral economic terms 

Behavioral economic 

term 

Definition  

Choice architecture  Changing choice environments to influence decisions 

in a systematic way 

Commitment device A tool used to allow people to commit their future 

selves to actions needed to achieve long-term goals 
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Financial incentives A monetary reward used to encourage behavior 

change 

Framing Presenting choices by highlighting either their positive 

or negative characteristics 

Loss aversion The pain felt from a loss is twice as powerful as the 

pleasure from a gain 

Positive affect / affect 

heuristic 

The way an individual feels influences their decision-

making prior to making reflective judgments  

Regret aversion The fear that people have of making a decision they 

will consider wrong in hindsight  

Social influences The influences that others have on our choices and 

behaviors 

2. Methods 

In August 2018 we conducted a search according to a priori published protocol [12]. 

We conducted and reported the study using the Joanna Briggs Institute (JBI) 

Reviewers’ Manual and the PRISMA Extension for Scoping Review checklist [13, 

14].

2.1 Eligibility criteria  

To be included in the review, papers needed to address medication adherence in 

adults with chronic conditions requiring long-term adherence. Chronic conditions 

included diseases and risk factors related to HIV, cardiovascular diseases, type II 

diabetes mellitus, chronic kidney disease and mental health. Study participants had 

to self-administer their medication. Only studies in high-income settings were 
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included as results of this review will be used to inform the development of an 

intervention to be implemented in Australia. Interventions, using any study design, 

had to use insights from behavioral economics, such as financial incentives, loss 

aversion and social influences. Studies on cost sharing were excluded as recent 

systematic reviews have been published on this form of financial incentive [15, 16]. 

Reminders were not included in the original search strategy. We considered 

including this term post-hoc, but as two systematic reviews on reminders have 

recently been published [17, 18] we opted not to include studies that tested 

reminders without other behavioral economic concepts.  

2.2 Information sources and search strategy

We sought to find a wide range of data sources and therefore included peer-

reviewed articles, conference abstracts and grey literature. We undertook a three-

step search strategy with the support of an information specialist [19, 20]. The 

following databases were searched for citations published in English: PubMed, 

EMBASE, SCOPUS, PsycINFO, EconLit and CINAHL from database inception to 29 

August 2018. Grey literature sources included Google Scholar, Open-Grey 

(www.opengrey.eu) and the Grey Literature Report (www.greylit.org). No time limit 

was placed on the search. SCOPUS was used for citation tracking and reference 

lists of included articles were manually searched for relevant articles. The PubMed 

search strategy is presented in the online supplement. 

2.3 Study selection process 

After removing duplicates, citations were imported into Rayyan [21]. As some terms 

used in behavioral economics are also used in other disciplines with different 

meanings, one reviewer screened titles only to determine relevance (JR). Thereafter, 
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results were imported into Covidence [22] and titles and abstracts were assessed by 

two reviewers (JR & JK). The full-text articles were obtained for included articles and 

reviewed by two reviewers (JR & JK). No authors were contacted for additional 

information.  

2.4 Data extraction 

An extraction form was developed and trialed on five studies and discussed amongst 

all authors to ensure all relevant information was included in the form. Data on study 

characteristics (e.g. country, funding source, journal), study design (e.g. study type, 

duration, sample size), patient and intervention characteristics and study outcomes 

were extracted by one reviewer. Twenty five percent of the studies were verified by a 

second reviewer. Only minor disagreements existed which were resolved through 

consensus.    

2.5 Methodological quality appraisal 

Methodological quality assessment and risk of bias was not undertaken for this 

study, which is consistent with scoping review guidance [13].  

2.6 Synthesis of results 

We grouped the studies by disease (i.e. cardiovascular & diabetes, HIV and renal 

diseases) and summarized the following information in a table: author, year, location, 

study design, sample size, duration, patient population, strategy, program details and 

primary outcomes. We provided a narrative description of the studies. 
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3. Results 

Thirty four studies met our inclusion criteria; two conference abstracts [23, 24], one 

PhD dissertation [25], and 31 peer-reviewed journal articles (Figure 1). All but two 

studies were from the United States (US). The studies were published between 2000 

and 2018, with 68% (n=23) of the studies published in the last four years. Almost one 

third of the studies were by researchers from one US university [26-36]. No studies 

from grey literature sources were found.   

Figure 1: PRISMA diagram 
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A range of conditions requiring long-term medication adherence were targeted. 

These included cardiovascular diseases [27, 23, 26, 29, 34, 36-40, 28, 32, 30], 

hypertension [24, 41, 42, 25, 35, 43, 40, 44, 23, 45, 37], diabetes [46, 44, 37, 23, 45], 

HIV [47-56], and renal diseases (transplant [31] and hemodialysis patients [33]). No 

studies addressed medication adherence in mental health. A range of population 

groups were included in the interventions. Three studies specifically targeted 

hypertensive patients from minority groups (African Americans and/or Hispanics) [43, 

41, 25] and one study targeted under- or uninsured adult patients with diabetes 

and/or hypertension [45]. Of the studies that did not specifically target minority 

groups, 14 included a majority of minority groups [56, 30, 51, 28, 29, 54, 53, 42, 33, 

46-49, 24, 35]. The remaining studies either did not report on the ethnicity of 

participants [55, 40, 23, 38, 34, 36] or included a majority of white participants [26, 

37, 52, 44, 31, 32, 39]. Forty percent of the HIV studies were targeted at HIV positive 

substance users [54, 53, 49, 50]. 

As our search strategy was purposely broad, we included studies with a range of 

outcomes, including medication adherence and improved biological measures (e.g. 

blood pressure, viral load). Medication adherence measures included self-report [45, 

40, 54, 42, 33, 25, 24, 35], electronic pill bottles [34, 41, 40, 26-32, 53, 49, 50, 39, 

46, 55, 47, 52], pill counts [42, 38], ingestible sensors [44], and prescription refill data 

[23, 35-37, 45]. The majority of studies were randomized trials, with sample sizes 

ranging from 29 to over 9000. There were four single-arm pilot studies [51, 53, 46, 

34], one observational study [23], and one pre-post study [25]. 

Two-thirds of the studies utilized financial incentives, either as direct financial 

payments for meeting a specified goal, or as a chance to enter into a lottery. Three 
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of the studies that used direct financial incentives did not include any other 

interventions: one study provided small incentives for setting and achieving condition 

management goals [23] and two studies paid participants for achieving either viral 

load measurements below a set threshold [56] or weight loss, improved medication 

adherence or increased physical activity goals [45]. The remaining studies combined 

financial incentives with other interventions such as reminders and reinforcement 

[48, 53, 42, 46], education [35], commitment contracts [55], and different forms of 

counselling and support, such as motivational interviewing [51], case management 

[48], patient navigation [54], cue-dose training [47], and coaching [50].  

In the lottery financial incentive studies, participants were entered into lotteries with a 

higher probability of winning small amounts, and a lower probability of winning larger 

amounts. Two studies, both in patients taking warfarin, used lotteries alone [29, 34]. 

The other lottery studies combined lotteries with either reminders and reinforcement 

[28, 36], feedback [49, 36], counselling [49], social influences [36], or a combination 

of these [49, 36]. 

Four studies used both direct financial payments and lotteries. The first study, in 

addition to the lottery, also tested a guaranteed pay-out incentive to test the concept 

of loss aversion [40]. In this intervention, participants received money in a virtual 

account at the onset of the study and had money deducted from the account for 

each day that a dose was missed. The second study, in addition to the direct and 

lottery financial incentives, also provided an intervention to identify reasons to stay 

healthy or live longer to induce positive affect [24]. The third study compared 

coaching with both types of financial incentives combined with feedback to patients 

on their biological measures [33] and the last study tested whether direct financial 
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incentives to physicians, lottery incentives to patients or a combination of the two 

were more effective than control at reducing low-density lipoprotein cholesterol (LDL-

C) in patients at high cardiovascular risk [26]. Patients in this study needed to be 

adherent to their medication, as well as have a reduction in their LDL-C to be eligible 

to receive their winnings.  

There were 12 studies that did not use financial incentives. Two studies used 

framing to improve medication adherence [52, 25]. Of these, one used either gain- or 

loss-framed messaging to encourage adherence [25] whereas the other study tested 

tailoring messages based on participant’s current psychological state [52]. Another 

study theorized that improving patients’ self-efficacy through positive affect induction 

and bi-monthly reinforcement telephone calls would improve blood pressure control 

in African Americans [43]. A Swiss study used reinforcement strategies including 

newsletters, helplines and a website to improve adherence to statins [38]. All of the 

remaining studies used feedback [37, 41, 44, 27, 30, 32, 39] with either reminders 

[37, 41, 44, 27, 30], reinforcement [41], coaching [37], counselling [39], social 

influences [27, 30, 32], or a combination of these strategies [37, 41, 27, 32]. Table 2 

provides a detailed summary of the included articles, categorized by disease group.  

The intervention periods during the studies ranged from less than one month [46] to 

24 months [56]. The most frequent intervention period was 12 months [26, 43, 37, 

51, 48, 23, 45, 24, 35, 36]. Nine studies had an additional follow-up period ranging 

from one to 12 months [26, 51, 45, 54, 42, 30, 47, 49, 50].  

Of the randomized trials, 13 studies were found to be effective [55, 26, 41, 56, 44, 

48, 42, 30, 31, 49, 24, 50, 39]. These studies used financial incentives [55, 26, 56, 

48, 42, 49, 24, 50], reminders and/or feedback [41, 44, 48, 30, 31, 49, 39], 
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counselling and/or coaching [49, 50, 39] or a combination. Nine studies were 

ineffective [43, 52, 40, 45, 32, 33, 38, 35, 36] and six were partially effective [37, 27-

29, 54, 47]. In the partially effective studies, effects were found only in sub-groups 

[37, 29], or only one component of an intervention was effective [27, 28], or the 

effects disappeared during extended follow up periods [54, 47]. Of the other study 

types [51, 23, 53, 46, 25, 34] all but one [25] were found to be effective.  

4. Discussion 

Our scoping review identified 34 studies that used a range of behavioral economic 

insights to attempt to improve medication adherence in diverse groups of patient 

populations. Almost two-thirds of interventions utilized financial incentives, either as 

a direct payment, or as an opportunity to enter a lottery. Many of the financial 

incentive interventions also included other concepts such as reinforcement, positive 

affect, social influences and feedback. The non-financial interventions included 

framing, reinforcement, positive affect, social influences, counselling, feedback and 

reminders.  

The outcomes of the interventions were mixed. For example, interventions were 

mostly effective in HIV patient groups, but mixed in cardiovascular patient groups. 

This result could be attributed to the nature of the diseases that are targeted. Many 

cardiovascular conditions, such as hypertension and hyperlipidemia, are 

asymptomatic, whereas HIV patients are more likely to experience symptoms. 

Evidence for behavioral economic interventions in areas in which a person’s 

condition provides inherent feedback, such as weight loss [57, 58] and smoking 

cessation [4] is stronger. Inherent feedback may itself be motivating. In our review, 

interventions that included explicit feedback on medication adherence showed 
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promise, however this feedback had no influence if it was sent to a medication 

adherence partner, such as a self-selected family member, friend or peer [27, 30, 32, 

36], but was useful when sent to a health care provider [26, 31, 37, 41, 44, 49] who 

was able to act on this information. This was demonstrated by Asch et al. [26] who 

showed that shared physician-patient financial incentives were effective at improving 

medication adherence compared with financial incentives to either patients only or 

physicians only. Medication intensification by physicians was more likely in patients 

in the shared physician-patient financial incentives group. Another study in this 

review found that even without financial incentives, feedback to providers on patient 

medication adherence increased the likelihood that providers made therapy 

adjustments or provided adherence counselling [44]. These findings are consistent 

with a review on hypertension management which concludes that m-health 

applications that provide feedback to health care providers, and consequently 

improve patient-provider communication, can be effective tools in improving blood 

pressure management [59]. In contrast, a recent systematic review found little 

evidence that feedback to physicians about patient’s medication adherence 

improved medication adherence or patient outcomes [60]. The review included nine 

studies where feedback was either the sole intervention or a critical part of a 

multifaceted intervention. None of the studies in this scoping review were included in 

the systematic review as feedback was not a critical component of the intervention. 

For feedback to be effective, it should be part of a multi-strategy intervention [61]. 

The effects of other non-financial incentives were similarly mixed. Studies using 

reminders, either in the form of electronic pill bottles that chimed or lit up when a 

dose was due or in the form of text messages, were mostly effective. This is 

consistent with findings from two systematic reviews [17, 18]. Vervloet et al. [18] 
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conclude that reminders were effective in the short-term with limited evidence for 

long-term effectiveness (≥ 6 months). Two of the studies included in our review 

exceeded six months [37, 48]. Both studies combined reminders with other 

interventions however, which makes it difficult to disentangle the effects of each 

component. Reminders, in the form of text messages or smartphone apps, are an 

effective and potentially low cost intervention to improving medication adherence [62, 

63]. Future research could leverage these technologies to provide more personalized 

support to patients, tailoring the content of messages to incorporate patient beliefs 

[64, 65]. In addition, other behavioral economic concepts such as regret aversion 

could inform the content of messages [66]. Furthermore, newer technologies, such 

as electronic pill bottles and ingestible sensors could be used to only trigger 

messages when doses have been missed, thereby avoiding alert fatigue [67]. 

Currently, these technologies are costly to implement, but as with most technologies, 

costs should decrease over time.   

Studies that targeted patients presumed to be non-adherent were more likely to be 

effective than studies that did not target non-adherent patients. Targeting was 

generally done through biological measures such as high blood pressure or low CD4 

counts. The importance of targeting was also illustrated by the observation of 

stronger effects in subpopulations with poor baseline adherence in studies that did 

not specifically target non-adherent patients [29, 56]. Unsurprisingly, studies that had 

high baseline adherence showed no effect of the intervention on medication 

adherence or biological measures [40, 53, 32, 38]. The studies in this review that 

either explicitly identified reasons for non-adherence as part of the intervention [37, 

48] or were able to indirectly determine reasons for non-adherence through 

counselling or coaching [39, 49, 50] including motivational interviewing [51, 54] or 
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cognitive behavioral therapy [53], were able to significantly improve medication 

adherence. These studies also included financial incentives [51, 54, 53, 49, 50], 

feedback [37, 39] or reinforcement strategies such as positively-framed text 

messages [53]. Due to the complexity of medication adherence and the range of 

barriers that patients experience [68], in addition to targeting non-adherent patients 

based on biological measures, future studies should also aim to understand the 

reasons for non-adherence and tailor interventions accordingly [69].

In those studies that had extended follow-up periods, many of the positive effects 

found at the end of the intervention period were not sustained [54, 30, 47, 49, 24, 

50]. This highlights the issue of long-term feasibility of interventions, particularly 

interventions that use financial incentives. One possibility to address this would be a 

multi-component intervention that provides financial incentives to increase the 

uptake of other effective components of the intervention for long enough to 

encourage long-term habit formation. Research on the impact of incentives on habit 

formation is mixed however and further studies are warranted, particularly in 

medication adherence [70-72]. Commitment contracts have shown potential at 

improving adherence both in medication adherence [55] and for other health 

behaviors [73, 74, 7] and may be a cost-effective way of sustaining behaviors 

initiated by financial incentives.  

A methodological issue highlighted by this review was the importance of measuring 

not only medication adherence, but also clinical outcomes. Some studies 

demonstrated an improvement in medication adherence, however biological 

measures did not improve [37, 28, 31, 47, 50]. The authors provided the following 

reasons for this: 1) small sample size and/or short duration [37, 50]; 2) treatment 
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regimens were not optimized so maximum effects from the prescribed regimen had 

been achieved [47]; 3) the selected biological measures were unable to capture the 

effects of adherence [31]; and 4) other factors such as diet and drug interactions 

may have reduced the effects of better adherence [28]. 

We note that a large number of studies originate from researchers at one university. 

The results of these studies were mixed and although no methodological appraisal of 

studies was undertaken, these were randomized studies with large samples sizes. 

Furthermore, most of the studies were conducted in the US, and the results may 

therefore not be transferable to other health systems.  

This review has limitations. As behavioral economics is a field that employs concepts 

and theories from both psychology and economics, it is difficult to define. The 

authors therefore had to use their own understanding of the field to determine 

inclusion criteria. The aim of the review was to keep the search broad to be able to 

inform the development of potential interventions, and this may have resulted in the 

inclusion of terms that readers may not consider as strictly behavioral economics. As 

we extracted data, we came across other variations of included terms (e.g. 

behavioral adherence contracts) which were not included in the original search. A 

brief search of these terms did not provide additional citations.  

5. Conclusion 

Behavioral economic informed interventions show promise in terms of improving 

medication adherence. However, there is no single, simple intervention that can 

improve adherence. Adherence is a complex issue and the findings from this review 

demonstrate that multi-faceted interventions, tailored to patient needs are required. 

This review highlighted the potential importance of targeting non-adherent patients, 
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understanding their reasons for non-adherence, providing reminders and feedback to 

patients and physicians and measuring clinical outcomes in addition to medication 

adherence. The evidence base needs to be strengthened through research 

undertaken in different health systems, with study designs able to identify the most 

effective components of interventions.   
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Table 2: Detailed summary of included articles by disease category 

Author, 

year, 

location 

Study design, 

sample size, 

duration, 

patient 

population 

Strategy Program details Primary Outcome 

Cardiovascular diseases and diabetes 

Asch 

(2015), 

USA [26] 

Four-group, 

multi-center 

cluster 

randomized 

trial; sample 

size: 791; 12 

months; 

medium or 

high risk CVD 

Financial 

incentives 

for 

physicians 

and lottery 

financial 

incentives 

for patients 

a) physician incentives: $256 quarterly payments for each 

enrolled patient meeting the quarterly goal to reduce LDL-

C levels from previous quarter's target or to achieve or 

maintain a specified LDL-C level  

b) patient incentives: daily lottery - 18 in 100 chance to win 

$10, 1 in 100 chance to win $100 if adherent the previous 

day - winnings were paid quarterly if the quarterly LDL-C 

target was met  

c) shared physician-patient incentives - combination of 

Mean change in LDL-C (mg/dL 

(95% CI)) from baseline to 12 

months: 

a) physician incentives: 27.9 

(24.9-31.0) 

b) patient incentives: 25.1 (21.6-

28.5) 

c) shared physician-patient 
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patients in 

primary care 

physician and patient incentives, with the value halved to 

equalize total possible payouts across all incentive groups 

d) control: usual care 

All participants were compensated for study participation.  

incentives: 33.6 (30.1-37.1) 

d) control: 25.1 (21.7-28.5) 

Boutin-

Foster 

(2016), 

USA [43] 

Two-arm 

randomized 

trial; sample 

size: 177; 12 

months; 

hypertensive 

African 

American 

adults 

Improve 

self-efficacy 

through 

positive 

affect 

induction, 

counselling 

and 

reinforceme

nt 

a) intervention: educational workbook and positive affect 

and self-affirmation induction protocol (focus on positive 

thoughts, received unexpected gift cards, counselling 

based on motivational interviewing) and bi-monthly 

reinforcement telephone calls 

b) control: education workbook only 

All participants developed a behavior contract to identify 

steps to improve medication adherence 

Proportion of patients with BP 

control at 12 months: 

a) intervention: 83.7% 

b) control: 82.2% 
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Choudhry 

(2018), 

USA [37] 

Two-arm 

pragmatic 

cluster 

randomized 

trial; sample 

size: 4078; 12 

months; CVD 

or diabetic 

patients in 

primary care 

Coaching, 

reminders 

and 

feedback 

a) multicomponent intervention: initial telephone 

consultation to identify adherence barriers and readiness 

to modify behaviors and develop a shared plan; feedback 

to primary care physician; text messages and pillboxes; 

follow-up consultations; progress reports mailed at 6 and 9 

months 

b) control: usual care 

Medication adherence at 12 

months by group - overall; 

hyperlipidemia; hypertension; 

diabetes: mean % (SD) 

a) intervention: 46.2 (33.9); 48.2 

(33.7); 42.7 (33.4); 39.8 (30.2) 

b) control: 42.1 (33.8); 44.1 

(33.6); 35.9 (33.0); 40.9 (31.0) 

Davidson 

(2015), 

USA [41] 

Two-arm 

randomized 

trial; sample 

size: 38; 6 

months; 

hypertensive 

Reminders 

and 

reinforceme

nt text 

messages; 

a) SMASH intervention: cellular connected electronic 

medication device provided reminder signals and 

smartphone messaging reminded patients to take their 

medication. Culturally-attuned motivational and 

reinforcement text messages were sent based on 

medication adherence rates. Nurse managers were alerted 

Percentage of participants with 

SBP control (<140 mmHg): 

baseline; months 1; 3; 6 

a) SMASH: 0%; 70.6%; 94.4%; 

94.4% 
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Hispanic and 

African 

American 

adults 

feedback to 

providers 

if BP remained out of range.  

b) control: usual care 

b) control: 0%; 15.8%; 55.0%; 

41.2% 

Frias 

(2017), 

USA [44] 

Three-arm 

cluster 

randomized 

trial; sample 

size: 118; 12 

weeks; primary 

care patients 

with diabetes 

and 

hypertension 

Feedback 

to patient 

and 

provider; 

reminders 

from mobile 

phone app 

a) 4-week intervention: digital medicine offering (DMO) 

which included digital medicines, wearable sensor patch 

and mobile device app, with feedback to patients and 

providers, for 4 weeks 

b) 12 week intervention: DMO for 12 weeks 

c) control: usual care 

All participants were compensated for participation. 

Mean change in SBP mmHg 

(SE) from baseline to week 4: 

a) 4 & 12 week DMO combined: 

-21.8 (1.5)  

b) control: -12.7 (2.8) 
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Garza 

(2016), 

USA [40] 

Three-arm 

randomized 

trial; sample 

size: 36; 90 

days; public 

university 

employees 

filling 

prescriptions 

at employee 

pharmacy 

Lottery and 

pre-funded 

financial 

incentives 

a) guaranteed pay-out (GPO) incentives: each participant 

received $30 in a virtual account at the start of the study. 

For each day that a scheduled dose was missed, $0.50 

was deducted from the account. Weekly reports were sent 

to participants to notify them of the remaining balance. 

b) lottery incentives: participants entered into weekly 

lottery to win $50 (1 in 20 chance). Participants could only 

receive winnings if they achieved 100% adherence over 

the previous 7 days. 

c) control: usual care 

% days adherent at baseline; 

intervention; change in 

measured adherence: mean 

(SD) 

a) GPO incentive: 96.4 (6.7); 

93.8 (8.5); -2.6 (5.0) 

b) lottery incentive: 96.1 (3.9); 

96.4 (5.2); 0.3 (5.2) 

c) control: 97.0 (3.3); 93.8 (8.5); 

-3.2 (7.4) 

Jiang 

(2018), 

USA [23] 

Retrospective 

observational 

study; sample 

size: 2305; 12 

months; 

Financial 

incentives 

Your Digital Health Advisor, part of Walgreens Balanced 

Rewards for Healthy Choices program, provided small 

incentives for setting and achieving lifestyle and condition 

management goals, including tracking self-monitoring 

adherence. 

Dose response relationship 

between self-monitoring and 

medication adherence (Z= -

4.68, p< 0.001) 
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pharmacy 

CVD or 

diabetic 

patients 

Kessler 

(2018), 

USA [27] 

Four-arm 

randomized 

trial; sample 

size: 162; 6 

months; CVD 

patients with 

current statin 

prescription 

Feedback, 

social 

influences 

a) partner arm: wireless pill bottle and friend or family 

member invited to serve as medication adherence partner 

(MAP) 

b) alert arm: wireless pill bottle with an automated alert 

message for missed doses 

c) partner + alarm arm: wireless pill bottle and a MAP; 

automated alert messages to both the participant and the 

MAP  

d) control arm: wireless pill bottle only 

6-month average adherence: 

(SD) 

a) partner: 43.2% (25.3) 

b) alert: 52.9% (24.0) 

c) partner & alert: 54.5% 

(28.0%) 

d) control: 36.0% (24.6) 
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Kimmel 

(2012), 

USA [29] 

Two-arm 

randomized 

trial; sample 

size: 100; 6 

months; 

patients taking 

warfarin 

Lottery 

financial 

incentives  

a) intervention: 1 in 5 chance of a $10 reward and 1 in 100 

chance of a $100 reward each day contingent on opening 

pill box. Patients ineligible due to non-adherence were 

notified of lottery win. No additional reminders were 

provided.  

b) control: usual care 

Effect of study arm (lottery vs 

control) on out-of-range INR 

(OR (95% CI); p-value) 

Overall: 0.81 (0.53-1.22); 0.31 

INR below range at baseline (n 

= 18): 0.49 (0.25-0.95); 0.03 

INR in-range at baseline (n = 

82): 0.99 (0.63-1.58); 1.00 

Kimmel 

(2016), 

USA [28] 

Four-arm, 

multi-center, 

randomized 

trial; sample 

size: 270; 6 

months; 

patients in the 

maintenance 

Lottery 

financial 

incentives, 

reminders 

a) reminder group: electronic medication device with a 

daily alarm reminder  

b) lottery group: daily lottery with 1 in 5 chance of a $10 

reward and a 1 in 100 chance of a $100 reward each day 

contingent on adherence (expected daily value of $3). 

Reminder alarms were disabled. Payments were made on 

a monthly basis. 

c) lottery + reminder group: electronic medication device 

Out-of-range INR compared to 

control (OR (95% CI));  

All participants: p-value=0.06 

a) reminder: 0.64 (0.45–0.93) 

b) lottery: 0.98 (0.70–1.38) 

c) lottery + reminder: 0.77 

(0.54–1.09) 
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phase of 

warfarin 

therapy 

with a daily alarm reminder and daily lottery 

d) control: no lottery and deactivated alarm 

Kranker 

(2018), 

USA [45] 

Three-

intervention full 

factorial 

orthogonal 

randomized 

trial; sample 

size: 570; 12 

months; rural 

vulnerable 

patients 

Financial 

incentives 

Participants randomly assigned to receive 0, 1, 2 or 3 of 

the following financial incentives: 

1. weight loss (WL) - $200 for BMI decrease by at least 3.0 

or BMI below 25.0 

2. medication adherence (MA) - $70 for taking 90% of 

prescribed medication  

3. physical activity (PA) - $200 for average ≥ 40 minutes 

per day or $120 for average 20-40 minutes per day 

Main and interaction effects of 

financial incentives: fraction of 

drug 1 taken; fraction of drug 2 

taken 

MA: 2.4%; 2.6% 

MA X WL:  0.75%; 0.38% 

MA X PA: 2.3%; 2.0% 

MA X WL X PA: 10.4%; 10.4% 
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Petry 

(2015), 

USA [42] 

Two-arm 

randomized 

trial; sample 

size: 29; 12 

weeks; 

hypertensive 

patients in 

primary care 

Financial 

incentives, 

positive 

messages 

for 

adherence 

a) intervention: standard care with 30-minute session 

(same as control group), and cell phone with video 

capability to record ingestion of medication. Participants 

earned $0.50 each time they recorded medication 

ingestion within their dosing window. For each full day of 

adherence, they earned bonuses. A missed or late 

recording reset bonuses. 

b) control: standard care and 30-minute session on 

improving medication adherence using a structured 

handout 

All participants were compensated for study participation.  

The intervention increased 

verified ontime medication 

adherence to >97% throughout 

3 months of treatment, with 

benefits persisting throughout 

follow-up.  

Raiff 

(2016), 

USA [46] 

Single-arm 

pilot; sample 

size: 3; 21-23 

days; diabetic 

patients taking 

Financial 

incentives, 

reminders 

determined 

An escalating payment schedule with bonus and reset 

contingencies was based on daily adherence during set 

periods (potential earnings $73.50-$84.10). Text 

messages with previous day's earnings, cumulative 

earnings to date and possible earnings for that day were 

Medication adherence: mean 

percentage of doses taken on 

time - baseline; intervention 

DS001: 26.7%; 97.1% 
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oral 

medication 

by 

participant 

sent daily.  

Automated text reminders constructed by the patient were 

sent if a dose was not taken halfway through their 

designated time window. 

DS003: 75%; 97.7% 

DS006: 66.7%; 85.7% 

Reddy 

(2016), 

USA [30] 

Three-arm 

randomized 

trial; sample 

size: 126; 3 

months; 

veteran 

patients with a 

coronary artery 

disease 

diagnosis 

Reminders 

and 

feedback 

a) individual feedback intervention: daily alarm and weekly 

medication adherence feedback report 

b) partner feedback intervention: daily alarm and weekly 

medication adherence feedback report that was also 

shared with a medication adherence partner (family 

member, friend, peer) 

c) control: electronic medication device with no alarms or 

feedback 

Medication adherence: baseline; 

intervention; post-intervention 

a) individual feedback: 64%; 

89%; 60% 

b) partner feedback: 71%; 86%; 

52% 

c) control: 67%; 67%; 54% 
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Reese 

(2016), 

USA [32] 

Three- and 

four-arm 

randomized 

trials; sample 

size: 201; 3 

months; 

diabetic 

patients 

enrolled in a 

health care 

plan 

Social 

influences 

and 

feedback 

PROMOTE: 

a) comparison intervention: weekly messages comparing 

the individual's statin adherence to that of other 

participants, with a message of encouragement 

b) summary intervention: weekly summaries of that 

individual's statin adherence  

c) control: no messages 

SUPPORT: 

a) daily message: daily reports to medication adherence 

partner (MAP) on medication taking behavior 

b) weekly message: weekly reports to MAP  

c) missed dose message: reports to MAP only if dose was 

missed  

4) control: no reports 

Adherence declined over time in 

all arms of both studies, 

including control arms. 

Riesen 

(2008), 

Multicentre 

cluster-

Reinforcem

ent 

a) intervention: medication and compliance enhancement 

tools (starter pack containing a videotape and educational 

Achievement of the 1998 

European LDL-C goal (<3.0 
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Switzerla

nd [38] 

randomized 

trial; sample 

size: 1002; 24 

weeks; CVD 

patients in 

primary care 

leaflets; newsletters at regular intervals and access to a 

helpline and website reinforcing initial message in starter 

pack) 

b) control: medication only 

mmol/L) at week 24:  

a) intervention: 61%  

b) control: 67% 

Russaw 

(2014), 

USA [25] 

Quasi-

experimental; 

sample size: 

91; 1 month; 

hypertensive 

African 

American 

females 

Message 

framing 

Participants received either gain-framed or loss-framed 

text messages via a cellular phone text message every 2 

days for one month 

Adherence increased in both 

groups, but there was no 

significant difference between 

the 2 groups. 
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Shapiro 

(2014), 

USA [24] 

Two-arm 

randomized 

trial; sample 

size: 207; 12 

months; poor 

hypertensive 

Latino and 

African 

American 

adults 

Financial 

incentives, 

lotteries 

and 

positive 

affect 

a) intervention: provision of a home BP monitor, monthly 

BP checks, "identity" intervention (personalized calendars 

with pictures of loved ones or activities and goals). $10 at 

months 1-6, an additional $5 per item if they brought their 

calendar and BP monitor. Lottery tickets at each visit 

(expected value: $7/ticket) for recording medication use, 

measuring BP and improved or normal BP. Payments for 

SBP and DBP improvement up to normalization of BP. 

b) control: provision of a home BP monitor and monthly BP 

checks only. $20 at each of months 1-6 if they returned for 

BP checks. 

Both groups received $20/visit for BP checks at 9 and 12 

months. 

Mean (SD) BP mmHg: baseline; 

6 months 

a) intervention: 

162.3(14.5)/91.6(14.2) ; 

141.9(16.6)/ 81.1(13.9) 

b) control: 

161.8(14.1)/88.7(12.8); 

146.1(18.9)/80.4(15.0) 

SBP Control: 6 months; 12 

months 

a) intervention: 57.1%; 39.5% 

b) control: 40.2%; 35.0% 

Medication adherence in 

intervention improved relative to 

control at 6 months.  
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Volpp 

(2008), 

USA [34] 

Single-arm 

pilot; sample 

size: 20; 3 

months; 

patients on 

warfarin 

Lottery 

financial 

incentives 

Pilot 1: 2 in 5 chance of a $10 reward and 1 in 100 chance 

of a $100 reward ($5 daily expected value) 

Pilot 2: 1 in 10 chance of a $10 reward and 1 in 100 

chance of a $100 reward ($3 daily expected value) 

Both: payment of winnings contingent on adherence; 

patients ineligible due to non-adherence were notified of 

lottery win; daily reminder chime was provided by the pill 

monitor 

Proportion of out-of-range INRs 

(baseline; intervention):  

Pilot 1: 35.0%; 12.2%.  

Pilot 2: 65.0%. 40.4%.  

Not sustained post-intervention 

Volpp 

(2015), 

USA [35] 

Four-arm 

randomized 

trial; sample 

size: 337; 12 

months; low 

income or 

disabled 

Financial 

incentives  

a) financial incentive (FI): incentive of $8 per medication 

prescription filled per month  

b) computerized behavioral intervention (CBI): provided at 

enrollment and at 6-month follow up 

c) both FI & CBI 

d) control: usual care 

Arms were collapsed to 

compare subjects with incentive 

payments with those not 

receiving incentive payments: 

Change in BP from enrolment to 

12 months: systolic; diastolic 

(mmHg) 
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hypertensive 

adults 

a) negative copay: -13.7; -6.8 

b) control: -10; -4.1 

Volpp 

(2017), 

USA [36] 

Two-arm, 

randomized 

trial; sample 

size: 1509; 12 

months; 

outpatients 

after a heart 

attack with 

health 

insurance 

Lottery 

financial 

incentives, 

reminders, 

social 

support 

a) intervention: (1) up to 4 electronic pill bottles; (2) daily 

lottery incentives (1 in 5 chance of a $5 reward and a 1 in 

100 chance of a $50 reward) based on medication 

adherence the previous day; (3) the option of enlisting a 

medication adherence partner; (4) access to social work 

resources; and (5) a staff engagement advisor to provide 

close monitoring, feedback, and reinforcement of 

adherence. 

b) control: usual care 

Time to first readmission for a 

vascular event or death:  

Hazard Ratio, 1.04; 95%CI, 

0.71-1.52; P = 0.84 

Wu 

(2012), 

USA [39] 

Three-arm 

randomized 

trial; sample 

size: 82; 9 

Counselling

, feedback 

a) MEMS PLUS: theory-based intervention (4 sessions of 

individualized teaching and counseling) plus feedback of 

medication-taking behavior from the MEMS (medication 

event monitoring system) at two intervention sessions 

Adherence at baseline; 2 

months; 9 months 

a) MEMS PLUS: 70%; 82%; 

74% 
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months; 

patients with 

chronic heart 

failure 

diagnosis 

b) MEMS LITE: theory-based intervention only 

c) control: usual care 

b) MEMS LITE: 59%; 69%; 65%

c) control: 64%; 59%; 36% 

HIV 

Alsan 

(2017), 

USA [55] 

Two-arm pilot 

randomized 

trial with 

nonrandomize

d control; 

sample size: 

110; 15 

months; HIV 

patients taking 

ART 

Financial 

incentives 

and 

commitmen

t contracts 

a) provider visit incentive (PVI): $30 after attending each 

provider visit 

b) incentive choice arm (IC): choice between provider visit 

incentive and commitment contract ($30 conditional on 

attending provider visit and meeting ART adherence 

threshold) 

c) passive control arm (nonrandomized): usual care 

Incentives were provided for 4 visits only.  

Adjusted OR of viral 

suppression at 5th visit: IC vs 

PVI 1.57 (CI 0.25-9.92; P value 

0.630); IC vs control 1.44 (CI 

0.46-4.49; P value 0.52) 

Adjusted OR of viral 

suppression at 6th 

(unanticipated) visit : IC vs PVI 

3.38 (CI 0.77-14.84; P value 
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0.107); IC vs control 3.93 (CI 

1.19-13.04; P value 0.025) 

Cook 

(2015), 

USA [52] 

Two-arm 

randomized 

cross-over 

trial; sample 

size: 45; 4 

weeks; HIV 

patients taking 

ART with no 

current 

substance 

abuse 

Tailored 

messages 

based on 

momentary 

psychologic

al states 

(framing) 

a) AB condition order: messages matched to psychological 

states were received first for two weeks, then mismatched 

messages were received for another two weeks 

b) BA condition order: mismatched messages were 

received first, then matched messages 

Overall there was an increase in 

adherence, however there was 

no difference between the 

matched and mismatched 

messages.  
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El-Sadr 

(2017), 

USA [56] 

Two-arm site 

randomized 

trial; sample 

size: 9641; 24 

months; HIV 

patients 

Financial 

incentives 

a) financial incentive: participants received a $70 gift card 

at each routine quarterly clinic visit if viral load 

measurement was <400 copies/mL 

b) control: usual care 

Mean change in % of patients 

with viral suppression (baseline-

intervention): (SD) 

a) intervention: 11.5 (11.1) 

b) control: 3.7 (5.9) 

Foster 

(2014), 

United 

Kingdom 

[51] 

Single-arm 

pilot; sample 

size: 11; 12 

months; 

adolescents 

with 

perinatally-

acquired HIV 

Financial 

incentives 

and 

motivationa

l 

interviewing

Intervention: motivational interviewing at baseline and after 

ART initiation; £25 vouchers for each fall in viral load (VL) 

at 2 and 4 weeks, £50 when VL < 50 copies/mL, £25 if VL 

remained suppressed for 3 months, and then at 6 months, 

and £50 if VL remained < 50 copies/mL at 1 year. All 

vouchers were also contingent on attending motivational 

interviewing. 

Median CD4; median VL; mean 

CD4 gain 

Baseline: 30; 12900; NA 

12 months: 140; 105; 90 

24 months: 75; <50; 122 
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Javanbak

ht (2006), 

USA [48] 

Two-arm 

randomized 

trial; sample 

size: 90; 48 

weeks; HIV 

patients taking 

ART 

Case 

manageme

nt, financial 

incentives  

and 

reinforceme

nt 

a) intervention: adherence case management (an 

education program, individualized planning of regimen, the 

use of adherence aids and devices, and referrals to 

psychosocial services as necessary) with financial 

incentives for decreases in viral load 

b) control: usual care 

Proportion of patients with ≥ 10-

fold (1-log10) decrease in viral 

load at weeks 12, 24, and 48: 

a) intervention: 55.3%; 44.7%; 

55.3% 

b) control: 32.6%; 25.6%; 27.9%

Metsch 

(2016), 

USA [54] 

Three-arm 

randomized 

trial; sample 

size: 537; 6 

months; HIV 

positive drug 

users 

Financial 

incentives 

and 

navigation 

support 

a) navigation only: up to 11 sessions with a patient 

navigator using a strengths-based case management 

approach to (1) coordinate care with clinicians; (2) review 

health information; (3) overcome personal or logistical 

challenges; and (4) provide psychosocial support directly 

b) navigation and incentives: as per navigation only arm 

plus financial incentives for 7 target behaviors including 

having an active prescription for ART and for viral load 

Viral suppression at 12 months: 

a) navigation only: 41.0% 

b) navigation + incentives: 

43.6% 

c) control: 38.6% 
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reductions and suppression.  

c) control: usual care 

Moore 

(2015), 

USA [53] 

Single-arm 

pilot; sample 

size: 10; 12 

weeks; HIV 

positive drug 

users 

Cognitive 

behavioral 

therapy 

(CBT), 

financial 

incentives  

and 

positive 

messages 

Financial incentives for medication adherence and CBT: 

Escalating continuous payments for weeks 1-6 ($384 

possible), followed by tapering, variable interval payments 

for weeks 7–12 ($150 possible). An automated, positively-

framed text message was sent including the amount 

earned for that day.  

12 CBT sessions provided over 12 weeks. Participants 

received payments for session attendance ($260 

possible).  

Participants were compensated for assessments.  

Medication adherence: 

Baseline = 80.7% 

12 weeks = 93.2% 
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Rigsby 

(2000), 

USA [47] 

Three-arm 

randomized 

trial; sample 

size: 55; 4 

weeks; HIV 

patients 

Cue-dose 

training 

alone, or 

with 

financial 

incentives  

a) cue-dose training (CD): 4 weekly sessions to support 

linkage of medication-taking to daily habits and feedback 

on previous week's adherence 

b) cue-dose training and cash reinforcement (CD+CR): 4 

weekly sessions of cue-dose training and feedback and an 

escalating financial incentive contingent on adherence 

c) control: 4 weekly sessions of nondirective inquiries 

about adherence 

All participants were compensated for study visits.   

Mean adherence in the CD+CR 

group was significantly higher 

than the control group (z=3.5, 

P=0.0005), no difference 

between the CD group and 

control group. Results were not 

sustained during follow-up 

period. 

Rosen 

(2007), 

USA [49] 

Two-arm 

randomized 

trial; sample 

size: 56; 16 

weeks; HIV 

positive drug 

users 

Counselling

, lottery 

financial 

incentives  

and 

feedback 

a) intervention: optional weekly counselling with feedback 

given on medication-taking behavior; adherence reports to 

providers; incentives for adherence (cards in a bowl with a 

chance to win prizes (26.7% chance to earn per $1.00 

card, a 7.6% chance for $20.00, and a 0.2% chance of 

earning $100.00)); counselling for substance abuse and 

toxicology tests; adherence feedback to providers 

% adherence at baseline, 

intervention, follow-up: mean 

(SD) 

a) intervention: 61 (26), 76 (22), 

61 (32) 

b) control: 59 (29), 44 (27), 46 

(27) 
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b) control: optional weekly supportive counselling session 

("attention-control" condition) 

All participants were compensated for study participation.  

Sorenson 

(2007), 

USA [50] 

Two-arm 

randomized 

trial; sample 

size: 66; 12 

weeks; HIV 

positive drug 

users 

Coaching 

and 

financial 

incentives  

a) voucher intervention: medication coaching every 2 

weeks and vouchers with bonus and reset contingencies 

for pill bottle openings.  

b) comparison intervention: medication coaching every 2 

weeks only. A fishbowl prize system, not contingent on 

adherence, was introduced to promote retention in the 

study.  

Follow up phase: medication coaching continued, but 

vouchers were discontinued.  

All participants were compensated for study participation. 

On-time pill bottle openings - 

baseline; intervention; follow-up 

(% adherence, SD) 

a) voucher: 50.1 (17.21); 77.6 

(17.49); 66.0 (23.91) 

b) comparison: 51.9 (19.99); 

55.5 (23.09); 53.1 (29.22) 

No improvements in physical 

health 

Renal Diseases 
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Reese 

(2015), 

USA [33] 

Three-arm 

randomized 

trial; sample 

size: 36; 10 

weeks; 

patients 

receiving 

chronic 

hemodialysis 

in urban 

hemodialysis 

centers 

Lottery 

financial 

incentives 

and 

messages 

to stimulate 

regret 

aversion; 

coaching 

a) financial incentives: participants could receive $10 and 

an entry into a lottery (1 in 5 chance at $50 reward) for 

lowering their PO4 below 5.5 mg/dL or 0.5 mg/dL from the 

previous PO4 value. A note with a message designed to 

stimulate regret aversion was included for patients who did 

not qualify.  

b) coaching: initial in-person interview with a dietician 

coach; thereafter contact at least 3 times per week offering 

education and practical suggestions on diet, and methods 

for remembering to take PO4 binders 

c) control: usual care 

Median change in PO4 

(baseline-final value): IQR 

a) financial incentives: -0.60 (-

1.8, 0.70) 

b) coaching: -0.80 (-1.15, 0.2) 

c) control: -0.45 (-1.2, 0.50) 

P value: 0.87 

Reese 

(2017), 

USA [31] 

Three-arm 

randomized 

trial; sample 

size: 120; 6 

Automated 

reminders 

with or 

without 

a) reminders group: a wireless pill bottle lit up and chimed 

when medication was due and optional additional 

reminders (texts, phone calls with recorded messages or 

e-mails with weekly adherence summaries)  

Mean adherence in the last 90 

days of trial  

a) reminders group: 78% 

b) reminders + notification 
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months; kidney 

or kidney-

pancreas 

transplant 

recipients  

provider 

notification 

b) reminders + notification group: reminders as per 

reminders group plus notifications to participant’s 

transplant nephrologist and transplantation coordinator if 

adherence <90% 

c) control: wireless pill bottle only with no alerts 

group: 88% 

c) control: 55% 
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