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Abstract
Whether individual health behavior change exhibits stage-based characteristics
is currently a focal point of debate. Medication adherence behavior, as a key
indicator affecting medical outcomes, exerts significant influence on individuals’
physical and mental health. Previous research reviews on medication adherence
levels have predominantly adopted a medical perspective, focusing on medica-
tion adherence behaviors for specific diseases. However, against the backdrop
of marketization in the healthcare industry, few studies have examined the im-
pact of information processing modes and psychological processes on consumer
medication adherence behavior from a consumer perspective. Simultaneously,
existing research also lacks theoretical classification and discussion of adher-
ence behaviors. Based on a two-stage theoretical model, this paper reviews
the influencing factors affecting consumer medication adherence behavior in the
marketing domain, systematically examines intervention strategies, and pro-
poses future research trends and prospects. Theoretically, this contributes to
understanding individual medication adherence behavior from the perspective
of health behavior change stages, thereby enriching stage theories in the health
domain. Practically, it facilitates a better understanding of consumer psycholog-
ical health and behavioral patterns, and provides marketing insights for chronic
disease management.
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Abstract: Whether individual health behavior change occurs in stages remains
a contentious issue in current research. Medication adherence, as a critical indi-
cator influencing healthcare outcomes, significantly impacts individual physical
and mental well-being. Previous literature reviews on medication adherence
have predominantly adopted a medical perspective, focusing on adherence be-
haviors related to specific diseases. However, against the backdrop of healthcare
industry marketization, few studies have examined how information processing
modes and psychological processes influence consumer medication adherence
behavior from a consumer perspective. Moreover, existing research lacks the-
oretical classification and discussion of adherence behavior. Drawing upon a
two-stage theoretical model, this review examines marketing-related factors in-
fluencing consumer medication adherence, synthesizes intervention strategies,
and proposes future research directions. Theoretically, this contributes to un-
derstanding individual medication adherence behavior through the lens of health
behavior change stages, enriching stage theories in the health domain. Practi-
cally, it enhances comprehension of consumer mental health and behavioral
patterns while providing marketing insights for chronic disease management.
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Medication adherence represents a critical topic in healthcare, directly affecting
consumer health and well-being. Medication adherence level refers to the de-
gree to which consumers follow or adopt recommendations from individuals or
organizations regarding drug acquisition (purchase) and proper use (Bowman
et al., 2004). These drugs include prescription medications, over-the-counter
drugs, and health examination products or services. The World Health Orga-
nization (WHO) notes that chronic diseases such as diabetes, cardiovascular
disease, and cancer account for over 70% of all disease burden, and whether
patients follow medical advice regarding timely and proper medication use has
become a crucial factor affecting quality of life and life expectancy (Desai et al.,
2016). Concurrently, as healthcare reforms and marketization progress, pharma-
ceutical companies increasingly recognize the importance of the pharmaceutical
market (Agarwal et al., 2020). Internet healthcare platforms such as Ali Health,
JD Health, Ping An Good Doctor, and Chunyu Doctor have become integrated
into consumers’ daily lives.

With healthcare industry marketization, pharmaceutical information dissemi-
nation and communication have become ubiquitous, making it imperative to
understand medication adherence levels from a consumer perspective. This
necessity stems from several factors: First, consumers’ drug purchasing and
usage processes constitute consumption activities, and non-adherence during
this process can render disease treatment ineffective or inefficient. Second, for
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enterprises and organizations, low medication adherence means consumers fail
to persist in purchasing and taking medications, resulting in losses for phar-
maceutical companies. According to Cutler et al. (2018), the annual cost of
medication non-adherence reaches $100–290 billion in the United States, €12.5
billion in Europe, and approximately AUD 7 billion in Australia. Finally, con-
sumer non-adherence generates increased consumption of public services, such
as more frequent hospital visits, raising public healthcare expenditures.

Given that non-adherence or low adherence has become a significant constraint
on consumer health, this paper integrates influencing factors across both stages
based on a two-stage theoretical model and proposes corresponding interven-
tions to advance domestic research in this field. This study overcomes the limi-
tation of fragmented current research by developing an integrated model based
on the two-stage model of health behavior change, examining both drug acqui-
sition and drug-taking phases from cognitive and therapeutic construction per-
spectives. Potential contributions include: (1) Providing a two-stage integrated
model based on medication adherence concepts and definitions to reveal influ-
encing factors, synthesize intervention strategies, and propose future research di-
rections, facilitating exploration, understanding, and intervention of individual
medication adherence behavior through health behavior change stages. (2) Mov-
ing beyond traditional medical theoretical frameworks to examine medication
adherence from consumer group and consumer psychology perspectives, reveal-
ing research dynamics and progress in consumer behavior. (3) Advancing and en-
riching stage theories in the health domain, where researchers hold inconsistent
views on whether behavior is stage-based or non-stage-based. This study syn-
thesizes influencing factors and intervention strategies across different stages of
health behavior change in medication adherence contexts, contributing to health
action stage theory. (4) Offering significant practical implications. COVID-19
has posed tremendous threats to global health, sounding alarms about health
behaviors. This research helps understand post-pandemic consumer behavior
and provides marketing insights for chronic disease management.
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2 Two-Stage Theoretical Model
In recent years, stage theories of health behavior change have gained increasing
attention in research and health promotion. Developed from social cognitive
theory, stage theory posits that consumer health behavior is not a continuous
process but a multi-stage process (Schwarzer, 2008a; 2008b). Stage theory main-
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tains that individuals progress through a series of qualitatively distinct, ordered
stages when deciding on, initiating, and maintaining health-related behaviors
(Brug et al., 2005). Individuals in the same stage face common barriers, while
those in different stages encounter different obstacles (Weinstein et al., 1998).
Unlike traditional continuous health behavior theories such as the Theory of
Reasoned Action (Weinstein, 1993) and Theory of Planned Behavior (TPB;
Conner & Sparks, 2005), which view behavior as resulting from intention and
treat health behavior change as a linear function of variables, stage theories
do not treat individual health behavior change linearly. Current stage theo-
ries include the Precaution Adoption Process Model (PAPM), Transtheoretical
Model (TTM), I-Change Model, and Health Action Process Approach (HAPA).
PAPM assumes at least six stages from unawareness to maintenance, TTM hy-
pothesizes five stages from precontemplation to maintenance, and the I-Change
Model assumes health behavior change involves pre-motivational, motivational,
and action stages. HAPA divides health behavior change into motivational
and volitional stages. Thus, while these theories propose that health behavior
change involves different psychological processes across stages, they share the
common view that different cognitive components play important roles at differ-
ent stages. The intention-behavior relationship is not linear but should match
interventions to stage characteristics.

In medication adherence research, comparative analysis between two-stage mod-
els (such as HAPA) and traditional multi-stage models (such as PAPM and
TTM) reveals significant advantages and applicability of the former. First,
regarding operability, HAPA focuses on motivational and volitional stages, en-
abling research to concentrate on factors influencing consumers’ medication-
taking intention (motivational stage) and maintenance of medication-taking be-
havior (volitional stage) (Schwarzer, 2008b). This simplified approach reduces
the number of stages, thereby decreasing complexity in understanding and in-
tervening in medication behavior, allowing researchers to more clearly identify
intervention points (Schwarzer, 2008b) and improving intervention operability.
For example, interventions can enhance motivation through patient education
and strengthen maintenance through reminder systems. Second, regarding in-
tervention evaluation, the simplified stage structure facilitates easier assessment
of interventions (Luszczynska & Schwarzer, 2005). In contrast, multi-stage mod-
els like PAPM and TTM typically encompass multiple stages from awareness to
action to maintenance. Overly specific distinctions may reduce focus on critical
transition points (Prochaska & DiClemente, 1983), making it relatively diffi-
cult to design stage-specific interventions and evaluate their effects (Weinstein
et al., 1998). Third, regarding cultural and environmental adaptability, two-
stage models demonstrate significant advantages. HAPA’s simplified framework
adapts easily across different cultural and environmental contexts, particularly
within various healthcare systems (Schwarzer & Luszczynska, 2008). Moreover,
two-stage models apply to various types of medication adherence issues, whether
long-term or short-term treatment (Luszczynska & Schwarzer, 2005). Multi-
stage models’ complexity may require greater consideration of specific cultural
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and environmental factors, limiting model adaptability and potentially making
them more suitable for specific behavior change contexts (Glanz et al., 2008).
Overall, in medication adherence behavior, HAPA’s two stages better align with
the drug acquisition awareness stage and drug-taking treatment stage, provid-
ing a more generalizable summary of consumer medication adherence behavior
across both stages. This theory is both intuitive and facilitates targeted in-
tervention design. Therefore, this study uses HAPA’s two-stage theory as its
foundation to synthesize and summarize consumer medication adherence behav-
ior across both stages.

According to the two-stage theory of health action processes, health behavior
change divides into two stages (Schwarzer, 2008a; 2008b). The motivational
stage’s primary task involves forming health action intentions, while the voli-
tional process represents a post-intentional stage. The volitional stage refers to
individuals’ reactive processes regarding effort and maintenance of health be-
haviors (Schüz et al., 2007). The motivational stage describes what we want
to do, whereas the volitional stage describes how we do it and how long we
persist (Gao et al., 2012). The distinction between motivational and volitional
stages lies in observable behavioral changes. The motivational stage primarily
forms intentions; individuals in this stage want to act but have not yet acted.
Individuals in the volitional stage have already executed the intended behav-
ior (Schwarzer, 2008a). In medication adherence contexts, the drug acquisition
awareness stage represents the motivational stage of medication-taking, focusing
primarily on forming medication-taking intentions. The drug-taking treatment
stage represents the volitional stage, describing the process after consumers form
medication-taking intentions—transforming intentions into actions and main-
taining medication-taking behavior. The transition point between these stages
lies in whether consumers have formed medication-taking intentions (Schüz et
al., 2009).

The following sections will systematically examine factors influencing consumer
medication adherence levels during both stages and corresponding intervention
measures, providing scientific evidence for improving consumer medication ad-
herence behavior.

3 Factors Influencing Medication Adherence Under the
Two-Stage Model
Based on two-stage model theory, this section examines factors influencing con-
sumer medication adherence behavior across both stages. The two-stage theo-
retical model of consumer medication adherence divides the treatment process
into the drug acquisition awareness stage and the drug-taking treatment stage.

3.1.1 Consumer Inherent Beliefs

(1) Inherent Beliefs About Medications
Consumers often rely on inherent beliefs—general knowledge and intuition
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about how things work—to judge product efficacy. For example, the belief
that “no pain, no gain” may influence efficacy perceptions. In pharmaceuticals,
emphasizing that products negatively affect consumers and have side effects
may lead consumers to infer greater effectiveness. Kramer et al. (2012) found
that drugs with frequent side effects may be perceived as more effective than
those with few or no side effects, because consumers believe that more potent
drugs produce more frequent or severe side effects. Similarly, the belief that
“good medicine tastes bitter” is deeply ingrained—medications that taste
unpleasant may be inferred as relatively more effective, while pleasant-tasting
medications are likely considered ineffective, reflecting the “no pain, no gain”
heuristic.

(2) Inherent Beliefs About Treatment Methods
Consumers hold specific beliefs about different alternative therapies (e.g., West-
ern vs. Chinese medicine). For instance, consumers generally believe Western
medicine focuses on symptom relief (treating symptoms but not root causes)
and targets specific body parts, while Chinese medicine focuses on treating dis-
eases (addressing root causes) and considers the whole body. Wang et al. (2010)
demonstrated that these inherent beliefs ultimately drive consumer preferences
and consumption decisions. When consumers can easily identify disease roots
(i.e., high diagnostic certainty), they tend to choose therapies that directly tar-
get specific causes (e.g., medications targeting specific body parts). When con-
sumers face difficulty inferring causes from symptoms (high diagnostic uncer-
tainty), they prefer therapies focusing on the whole body. These choices can be
explained by inherent beliefs that Western medicine works quickly while Chinese
medicine works slowly.

3.1.2 Prior Knowledge About Medications

Consumer experience and existing knowledge affect medication adherence levels
through medication attributes (e.g., size, color) and external packaging factors.

(1) Inherent Medication Attributes
Medication attributes such as hue and saturation significantly influence per-
ceived efficacy and consumer medication-taking intentions. Regarding hue, re-
search indicates that colored medications appear more effective than colorless
ones (Brieger et al., 2007). Roullet and Droulers (2005) found that products in
dark packaging (red, blue, brown) were perceived as more therapeutic, faster-
acting, more expensive, and having more side effects. Red, brown, and gray
(but not yellow and green) packaging was perceived as designed for serious dis-
eases. Regarding color saturation, research demonstrates that high-saturation
colors correlate more with health, while bright packaging easily associates with
unhealthy products (Mead & Richerson, 2018).

(2) External Medication Packaging
Medication packaging significantly influences consumer medication adherence
behavior during the acquisition awareness stage. In healthcare marketing, con-
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sumers encounter two common scenarios: physicians prescribing medications in
a single package containing several drugs, or different medications presented
in separate bottles. Researchers term the former single-serve packaging and
the latter multi-packaging. Studies show that single-serve packaging promotes
consumption closure psychologically, making consumers feel each dose might be
the last and that the dosage is sufficient, thereby enhancing perceived efficacy
(Ilyuk & Block, 2016).

Product packaging also interacts with brand to influence medication-taking in-
tentions. Research indicates that when generic drug packaging resembles brand-
name drug packaging, consumers may infer that generic brands perform equiv-
alently to brand-name drugs (Kardes & Cronley, 2004). Other studies find that
when brand information is salient, product attractiveness positively correlates
with perceived efficacy. However, when consumers cannot access external prod-
uct information (e.g., brand reputation), they may doubt the efficacy of visually
highly attractive products (Batra et al., 2009).

3.1.3 Information Processing Biases

(1) Availability Bias
Availability bias refers to people’s tendency to judge event probability based on
cognitive accessibility. By simulating or imagining an event, consumers judge it
as more likely to occur in reality (Tversky & Kahneman, 1974). In health infor-
mation processing, information accessibility, frequency, and processing fluency
all influence processing biases and medication adherence. For example, when
encouraged to imagine certain symptoms while receiving product information,
consumers become more sensitive to these symptoms, increasing information
accessibility and thus medication use likelihood (Wang et al., 2021). Schol-
ars have also found that simply repeating product claims can improve efficacy
ratings (Hassan & Barber, 2021). Therefore, increasing information frequency
about product effectiveness may lead consumers to eventually believe it. Health
information processing fluency also affects availability bias. Song and Schwarz
(2009) found that difficult-to-pronounce drug categories or brands (e.g., polyene
phosphatidylcholine capsules) feel more unfamiliar and thus riskier compared
to easily pronounced brands. Conversely, easily processed information feels fa-
miliar, highly available, and reduces risk perception.

(2) Perceived Risk and Benefit
Perceived risk and benefit constitute important factors influencing initial med-
ication adherence levels. When risk stimuli feel aversive, people tend to rely
on intuition, judging high risk and low benefit. Conversely, if consumers have
positive overall feelings about a medication, they may underestimate risks while
overestimating benefits (Siegrist & Árvai, 2020). Yan and Sengupta (2013)
explored what causes people to overestimate or underestimate health risks. Ex-
perimental results showed that when base disease prevalence was high (e.g.,
common flu) and case risk low (e.g., only one symptom), participants under-
estimated their own infection likelihood compared to others’ likelihood. When
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base prevalence was low (e.g., H1N1 flu) and case risk high (e.g., four symp-
toms), participants overestimated their own disease likelihood compared to oth-
ers’. Regarding COVID-19, as vaccines developed, global medical authorities
called for vaccination to achieve herd immunity. However, WHO data through
2021 showed low vaccination willingness across countries. Scholars found that
potential vaccine side effects influenced risk perception, constraining vaccina-
tion rates and consumer medication adherence behavior (Kaplan & Milstein,
2021).

(3) Information Presentation Format
Different information presentation formats also cause processing biases. Cox et
al. (2006) demonstrated that gain-framed information increased consumer tol-
erance and preference for temporary product risks (e.g., temporary rash from
hepatitis medication) compared to loss-framed information. However, for more
permanent, severe risks (e.g., hepatitis B infection), gain framing made con-
sumers more cautious (e.g., more likely to vaccinate). Many studies confirm
that relative versus absolute terms elicit different consumer responses to health
information. Griffith et al. (2009) found that for two equally effective drugs,
56.8% of participants chose the drug when benefits were expressed in relative
terms, but only 14.7% chose it when benefits used absolute terms. Additionally,
Chandran and Menon (2004) noted that presenting health-related information
in a daily (versus yearly) format increases consumer self-risk perception and
enhances risk communication effectiveness.

(4) Emotional Resources
When rational product information coexists with strong emotional responses,
product information influence weakens or disappears (Gershoff & Koehler,
2011). For example, if medication side effects include potential hearing loss
and this information evokes highly negative emotional reactions, consumers
will reject the medication regardless of whether the probability is 1% or
10%. Research on emotional resource theory shows that for inward-focused
positive emotions, self-referenced health information proves more effective than
family-focused information, while for outward-focused emotions, family-focused
information works better than self-focused information (Agrawal et al., 2007).
Lee et al. (2008) found that negative emotions and health self-efficacy jointly
affect health information use. For consumers with high health self-efficacy,
negative emotions positively correlate with information seeking; for those
with low self-efficacy, negative emotions negatively correlate with information
seeking. Gerend and Maner (2011) discovered that fearful participants who
received loss-framed information ate more fruits and vegetables than those
receiving gain-framed information, whereas angry participants who received
gain-framed information ate more than those receiving loss-framed information.

3.2 Drug-Taking Treatment Stage

While the drug acquisition awareness stage focuses on factors influencing
medication-taking intentions, the drug-taking treatment stage concentrates on
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consumer behavior change. After forming medication-taking intentions, main-
taining medication-taking behavior to promote and preserve health represents
an important yet challenging topic. We further organize factors influencing the
drug-taking treatment stage, examining them through medication onset rate,
marketing communication, and after-sales service.

3.2.1 Medication Onset Rate Medication onset rate refers to the time
until medication begins working and duration of efficacy (Wang et al., 2010).
For prescription and over-the-counter drugs, onset time and efficacy duration
significantly impact sustained medication adherence levels. In daily life, drug
advertisements constantly emphasize powerful benefits and provide examples of
people using and experiencing drug effects. Frequent exposure to such advertis-
ing may lead consumers to underestimate onset time and misjudge efficacy dura-
tion. If consumers judge onset time as too early (or too late), this misjudgment
may cause non-adherence (Ilyuk et al., 2014). Ilyuk et al. (2014) recommend
clearly stating and emphasizing drug onset time and efficacy duration through
advertising and packaging. During medication use, drug information can serve
as a reference to help consumers make relatively objective efficacy judgments;
otherwise, subsequent treatment stages may lead consumers to judge drug effi-
cacy as poor, causing them to disregard pharmaceutical company or physician
recommendations and resulting in improper usage.

Not only does perceived onset time affect subsequent adherence levels, but con-
sumers’ estimates of effective duration after use also constitute key factors de-
termining proper and improper drug use. Ilyuk, Block, and Faro (2014) found
that judgments of how long medications remain effective depend on the nature
of tasks performed during consumption. Specifically, when tasks are perceived
as difficult (versus easy), consumers estimate shorter efficacy duration. For
example, if consumers engage in difficult cognitive or physical tasks while tak-
ing medication (compared to similar but easier tasks), they perceive the drug’s
efficacy duration as shorter, affecting medication adherence levels.

3.2.2 Marketing Communication for Medication Use Chinese law im-
poses strict restrictions on medication marketing communication^{2}. However,
with healthcare reform and marketization, pharmaceutical information dissem-
ination has become increasingly popular within legal boundaries, influencing
medication adherence behavior. During the medication-taking stage, marketing
communication aims to reinforce post-purchase behavior. However, research
indicates that marketing communication effects are not always positive—they
can be negative or neutral. First, studies show marketing communication can
strengthen medication adherence. Advertising can remind consumers to take
medication, reinforce adherence among compliant consumers, and make non-
compliant consumers feel “guilty,” thereby promoting adherence (Bowman et
al., 2004). Wang et al. (2023) conducted multiple studies involving COVID-
19, breast cancer, and other diseases, finding that disease anthropomorphism
promotes adherence by increasing psychological closeness to the disease and
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perceived susceptibility. However, marketing communication strategies do not
always produce positive reinforcement. Research also shows advertising may neg-
atively impact adherence. Generally, consumers without ad exposure rely more
on physicians for information. Consumers exposed to ads may feel autonomous
and choose to change dosage schedules without consulting physicians, especially
those with mild symptoms who may be less willing to follow medical advice
(Bowman et al., 2004).

Bolton et al. (2008) discovered a “boomerang effect,” where communicating
products as medications (versus supplements) leads consumers to engage less
in healthy lifestyles (e.g., taking cholesterol-lowering products). Researchers at-
tribute this effect to two causes: First, medications may reduce consumers’ risk
perception, decreasing their emphasis on health-protective behaviors. Second,
medications may associate with poor health conditions, reducing self-efficacy
and leading to decreased health behaviors. Some scholars have also found neu-
tral results, where marketing communication effectiveness depends on moder-
ating factors (e.g., advertiser, personality traits). Wosinska (2005) analyzed
four-year panel data, showing that competitor advertising increased category-
wide adherence, while own-drug advertising decreased adherence for that spe-
cific drug. Briley et al. (2017) proposed personality trait moderation effects,
suggesting that for consumers with interdependent self-construal facing health
challenges, “actor” marketing communication frames (e.g., “man proposes, God
disposes”) prove more effective for promoting adherence, while for independent
self-construal consumers, “reactor” frames (e.g., “counter soldiers with arms,
water with earth weirs”) work better.

3.2.3 After-Sales Service for Medication Use Among various factors in-
fluencing the drug-taking treatment stage, after-sales service represents an es-
sential element affecting consumer adherence. First, service provider interaction
characteristics critically influence consumer adherence. Snell et al. (2013) and
Hausman (2004) emphasized the importance of service quality and interpersonal
interaction, particularly one-on-one interaction and emotional communication
during physician services. Dellande et al. (2004) demonstrated through weight-
loss clinic cases how service providers enhance consumer adherence through pro-
fessional knowledge and attitudinal homophily, thereby achieving satisfaction
and goal attainment.

Second, service interaction characteristics interact with consumer self-efficacy
factors to influence adherence. For example, Seiders et al. (2015) revealed that
professional service provider behaviors, such as advice-giving frequency and fo-
cus on negative consequences, significantly impact consumer adherence, with
these effects moderated by consumer and provider self-efficacy. Similarly, Wit-
tkowski et al. (2020) explored self-tracking technology (STT) in monitoring
and analyzing health data, finding STT effectiveness depends on consumer self-
efficacy, with STT use potentially undermining adherence to medical advice
among low self-efficacy consumers.
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4 Interventions for Medication Adherence Based on Two-
Stage Theory
After clarifying medication adherence influencing factors, how should health-
care service providers and health managers intervene in consumer medication
adherence levels? The key difference between stages is that the drug awareness
stage involves attitude intervention, while the treatment stage involves behav-
ior intervention. Therefore, this section summarizes and elaborates consumer
medication adherence interventions corresponding to each stage.

4.1 Attitude Interventions for the Acquisition Awareness Stage

For attitude interventions, enhancing medication-taking intention represents the
key factor promoting initial medication adherence. We synthesize intervention
strategies from three levels: patient education, corporate nudging, and media
regulation.

Patient Education. Patient education includes consumer self-education and
external health education. Our review of influencing factors reveals numer-
ous consumer biases in drug acquisition awareness, including inherent belief
biases about medication (Kramer et al., 2012; Wang et al., 2010), prior knowl-
edge biases about drugs (Roullet & Droulers, 2005), and risk perception biases
(Yan & Sengupta, 2013). Therefore, intervening in consumer medication adher-
ence requires patient education to address thoughts and cognition. Healthcare
providers can conduct health science popularization activities to disseminate
scientific medical knowledge, helping consumers recognize and understand their
health biases to promote objective medication efficacy evaluation. Regarding
health risk perception, most consumers lack medical knowledge and tend to
overestimate or underestimate health risks (Shen et al., 2023). Helping con-
sumers evaluate risks more objectively represents an important prerequisite for
correctly guiding medication adherence. When consumers perceive high disease
risk, they form medication-taking intentions. However, overestimated risk as-
sessment may also lead to over-adherence, causing excessive medication use and
wasting healthcare resources. For example, Samper and Schwartz (2013) found
that consumers perceive low prices of sacred products as making them more
accessible to those in need, leading consumers to believe they face higher risk
and increasing consumption willingness. Conversely, higher prices reduce risk
assessment and consumption willingness. Therefore, healthcare providers can
use patient education to improve health awareness and knowledge, helping con-
sumers recognize health biases, evaluate personal health risks objectively, and
promote consumer health and well-being.

Corporate Nudging. Drugs are special products subject to strict national
and legal constraints in direct-to-consumer processes. However, with increas-
ing healthcare marketization, scholars have identified strategies that can nudge
consumer medication adherence. First, regarding product packaging, numer-
ous studies show that packaging color (Brieger et al., 2007) and style (Mead &
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Richerson, 2018) affect efficacy perceptions. Accordingly, corporate managers
can optimize drug packaging design by integrating industry standards, brand
design, and consumer psychological perception. Second, regarding product in-
formation dissemination, companies can target information processing fluency
to boost medication-taking intentions. Research shows that processing difficulty
increases risk perception—for example, difficult-to-pronounce names feel riskier
(Song & Schwarz, 2009). Therefore, when consumer medication adherence is low,
particularly for chronic diseases like hypertension and hyperglycemia, healthcare
providers can use fluency principles to influence risk perception and improve
adherence. Consumers with low health literacy or limited health information
comprehension abilities (e.g., elderly or language-limited individuals) are partic-
ularly vulnerable to marketing communication influences. These consumers are
less likely to comply with drug recommendations conveyed through packaging,
inserts, or black box warnings; instead, they may rely on heuristic information,
emotions, and inherent beliefs (Nielsen-Bohlman et al., 2004). For such groups,
improving decision information fluency similarly represents an important strat-
egy for enhancing medication-taking intentions. Finally, nudging can occur dur-
ing decision-making processes. Steffel et al. (2022) demonstrated through three
experiments that improving medical decision communication fluency increases
engagement: when information about options is presented in fluent (versus dis-
fluent) formats, consumers are more likely to engage in medical treatment de-
cisions (rather than delegating to professionals). Fluency increases engagement
by enhancing subjective comprehension (i.e., making people feel they better un-
derstand choices and have more confidence in their decision-making ability).
Fluency effects are most pronounced for health literacy-deficient consumers un-
der time pressure and are unaffected by past experience. Therefore, corporate
service personnel can enhance consumer engagement and adherence to their own
treatment choices by improving option fluency during communication.

Media Regulation. Consumer health product choices are significantly influ-
enced by public information (e.g., news articles, research papers, online customer
reviews, online product discussions, and TV programs). Health science popular-
ization education conducted by official public health service units can enhance
consumer health awareness and promote medication-taking intentions. How-
ever, because health constitutes a fundamental prerequisite for routine social
activities, it also carries vulnerability. Slight behavioral deviations can cause
serious negative consequences. For example, Shi et al. (2022) identified the “Oz
Effect” in healthcare. This effect refers to the dramatic increase in public at-
tention and acceptance of health products or medical protocols after celebrity
physicians like Dr. Oz recommend them. However, these recommendations often
lack sufficient scientific evidence. Media typically amplifies this effect, further
guiding people to trust and use these products even without broad scientific
support. This may lead to medication misuse or abuse, increasing consumer
health risks. Therefore, while advocating for consumer medication adherence,
health managers should strictly regulate mass media information dissemination,
particularly concerning celebrity effects.
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4.2 Behavioral Interventions for the Drug-Taking Treatment Stage

According to two-stage theory, the focus of drug-taking treatment stage inter-
ventions involves extending consumer volition after forming medication-taking
intentions to maintain adherence. Improving medication adherence behavior
requires joint efforts from consumers, enterprises, and government health ser-
vice departments. Synthesizing existing literature, we organize intervention
strategies for the drug-taking treatment stage through customer empowerment,
corporate incentives, and multi-party collaboration.

Customer Empowerment. Empowerment refers to strategies or mechanisms
that provide people with sufficient knowledge and autonomy to exert control
over decisions (Camacho et al., 2014). Empowerment has gained increasing im-
portance in healthcare. Many studies have explored how healthcare provider
(e.g., physician, nurse) empowerment affects adherence. For example, Wang
and Yim (2019) proposed that achieving “dominance transition”—shifting the
service provider’s dominant position before giving advice to the client after giv-
ing advice—can improve adherence. This study showed that when healthcare
providers dominate before medical advice but transfer dominance to consumers
afterward, adherence increases because this enhances perceived common ground,
making consumers more willing to follow advice. With WHO advocacy, cus-
tomer empowerment has become increasingly important in healthcare, particu-
larly in chronic disease management. Researchers analyzing data from 378 type
2 diabetes patients recruited from two primary care clinics in the southeastern
United States found that emphasizing empowerment and self-efficacy positively
correlated with improved diabetes management outcomes (Hernandez-Tejada
et al., 2012). Regarding timing of empowerment, Fallis et al. (2013) identified
the critical importance of the consumer discharge period for adherence interven-
tions. They found that 28% of consumers exhibited medication non-adherence
within one week post-discharge, and one-fifth of all new prescriptions were un-
filled.

Corporate Incentives. Persisting in the same behavior long-term challenges
most consumers, leading to medication non-adherence. Accordingly, enter-
prises can adopt different incentive approaches based on disease type to pro-
mote adherence. Financial incentives represent a frequently discussed approach.
Giuffrida and Torgerson (1997) conducted a systematic literature review of us-
ing financial incentives (cash, vouchers, lotteries, or gifts) to enhance adher-
ence, finding that 10 of 11 studies showed financial incentives improved adher-
ence. Similar conclusions have been empirically supported for improving adher-
ence among consumers with mental disorders (Noordraven et al., 2017). For
consumers with chronic hypertension, hyperlipidemia, heart disease, diabetes,
and/or asthma/COPD, research has examined financial incentives (e.g., cash,
gift cards, vouchers) versus social recognition (e.g., encouraging messages, feed-
back, personal recognition, team competition) effects on adherence (Hastings
et al., 2021). Results showed most consumers considered incentives for these
diseases appropriate and preferred financial incentives over social recognition-
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based incentives. However, certain patient groups—those with lower annual
income, no college degree, and higher adherence levels—considered medication
adherence incentives less appropriate. Therefore, corporate staff should consider
individual and disease characteristics when designing incentive interventions.
Some scholars categorize chronic diseases along two dimensions: incentives for
following optimal treatment regimens and required behavior change magnitude
(Christensen et al., 2009). Incentives for following optimal treatment refer to
adherence consequences. For example, myopia and allergies show visible cure
effects shortly after following medical advice, representing high adherence incen-
tive intensity, whereas hypertension and hyperlipidemia show less visible short-
term effects, representing low adherence incentive intensity. Regarding required
behavior change, chronic diseases like myopia, allergies, hypertension, and hy-
perlipidemia require minimal consumer behavior change, primarily depending
on medical treatment and technology. However, obesity and addictive disorders
require greater consumer behavior change and stronger volition. Therefore,
interventions can improve adherence by increasing technology dependence, re-
ducing behavior dependence, and enhancing adherence incentive intensity. For
example, when designing treatment regimens for low self-efficacy consumers, op-
tions with faster perceived effects or more timely feedback can be considered to
achieve strong incentive effects (Christensen et al., 2009).

Multi-Party Collaboration. Improving consumer medication adherence re-
quires collaborative efforts from multiple health service personnel including en-
terprises, communities, and healthcare centers at various levels. Hackerson et
al. (2018) designed and implemented a collaborative prescription management
program requiring cooperation between community pharmacies and primary
care centers. Specifically, primary care centers first diagnose consumers and
issue prescriptions, providing targeted interventions before dispensing. Com-
munity pharmacies then fill new prescriptions for center consumers. Within
two days, pharmacists call consumers to inform them prescriptions are ready
and emphasize the importance of initial adherence. If consumers fail to fill pre-
scriptions after 48 hours, pharmacists contact prescribers or family members to
address potential barriers. Healthcare center staff conduct further follow-up dur-
ing later medication use. This increased communication between primary care
centers and community pharmacies, combined with consumer education at each
stage, significantly reduced initial non-adherence. As healthcare marketization
progresses, many drugs are directly available to consumers in the market. For
some chronic disease patients who can purchase medications from original phar-
macies without hospital follow-up visits, chronic disease consumer management
requires joint hospital-enterprise intervention. For example, forgetfulness repre-
sents a major cause of chronic disease medication non-adherence, and many stud-
ies confirm that medication reminder devices can address this. Hospitals and
enterprises can collaborate to implement reminder strategies before and after the
treatment stage to promote adherence. Notably, Fischer et al. (2014) evaluated
two interventions to increase initial adherence to cardiovascular medications: au-
tomated pharmacy reminders and manual telephone reminders. Through a field
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experiment with 900,000 consumers and 1.2 million prescriptions, they found
automated pharmacy reminders did not significantly increase initial adherence,
while experimental groups receiving manual telephone reminders showed nearly
5% lower abandonment rates for new prescriptions. Vervloet et al. (2012) re-
viewed multiple studies finding that electronic reminders were more effective
than text messages or pager reminders for short-term adherence. Similar re-
sults have been validated among coronary heart disease consumers (Santo et
al., 2019). Therefore, during multi-party collaboration, interveners must pay
special attention to selecting specific intervention strategies based on disease
type.

5 Summary and Future Directions
As shown in Figure 1 [Figure 1: see original paper], this paper deeply examines
factors influencing consumer adherence behavior based on two-stage model the-
ory. Exploring consumer medication adherence levels from a consumer behav-
ior perspective can enrich relevant theories in medication adherence research
theoretically, and provide management and marketing insights for healthcare
providers and pharmaceutical enterprise managers practically. Viewing medica-
tion adherence from a consumer behavior perspective fundamentally differs from
previous logic that treated sub-healthy or unhealthy individuals as patients, in-
stead treating these individuals as consumers purchasing medical products and
experiencing medical services. Although scholars have explored this area, many
issues remain for investigation from a two-stage theoretical perspective.

Figure 1. Influencing factors and intervention strategies of consumer medica-
tion adherence behavior from a two-stage theoretical perspective

5.1 Exploring Bridges for the “Intention-Behavior” Gap

According to the two-stage theoretical model, the second stage begins when
consumers have formed medication-taking intentions. However, a gap exists
between deciding to take medication and persisting with it. Generally, behav-
ior not aligning with intentions is common. In the volitional stage, despite
forming health behavior intentions, consumers may compromise or abandon
them due to unexpected interference. In medication adherence research, meta-
analyses show that behavioral intentions explain only 28% of behavior vari-
ance on average (Sheeran, 2002), known as the intention-behavior gap (Rich
et al., 2015). While previous research has identified factors predicting stronger
intention-behavior relationships—such as older age (Reuter et al., 2010), higher
socioeconomic status (Conner et al., 2013), and stronger perceived behavioral
control (Sheeran & Abraham, 2003)—few studies have deeply examined modera-
tors of this gap. Future research should continue investigating potential modera-
tors affecting the intention-medication behavior relationship. First, multi-level
model analyses can examine how sociocultural, psychological, and marketing
factors jointly influence adherence intentions and actual behaviors. Second,
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experimental designs can directly test different intervention strategies’ (e.g., in-
formation prompts, social support, material rewards) effectiveness in reducing
the intention-behavior gap. Finally, research should explore individual differ-
ences in medication adherence, such as through longitudinal studies to identify
factors causing health intention instability and affecting medication behavior.
Future research should also more deeply explore explanatory mechanisms for the
intention-behavior gap. Previous continuous models such as the Theory of Rea-
soned Action and Planned Behavior (Ajzen, 1991) and Protection Motivation
Theory (Rogers, 1983) view intention as the most direct and important behav-
ioral predictor, but these theories do not explicitly explain how intention drives
behavior. Deeply discussing the mechanisms through which intention drives be-
havior holds significant importance for improving intervention effectiveness. For
example, de Bruin et al. (2012) identified self-regulatory processes as mediators
of the intention-behavior relationship, processes triggered after intention forma-
tion that explain how intentions translate into actual behavior. Their findings
suggest that interventions strengthening both medication intentions and indi-
viduals’ self-regulatory abilities are more likely to effectively improve adherence.
Specifically, this may involve teaching consumers how to plan and monitor their
medication goal progress or using electronic devices providing immediate behav-
ioral feedback. Future research can also extend to different disease contexts to
explore effective ways to bridge the intention-behavior gap, which holds signifi-
cant implications for medical practice. For example, Scholz et al. (2012) found
that in organ transplantation contexts, social support from female partners
positively correlated with medication adherence intentions, while support from
male partners slightly negatively correlated with their female spouses’ adherence
intentions. For future research, this finding suggests that in different disease
contexts (e.g., chronic or mental illnesses), researchers can more deeply explore
how social support and relationship quality affect the intention-behavior rela-
tionship and propose specific interventions accordingly. Such exploration not
only helps better understand the role of social environmental factors in medi-
cation adherence but may also have practical application value for improving
medical adherence rates, particularly across different disease contexts.

5.2 Adopting an Integrated Approach to Explore the Complete Med-
ication Adherence Process

In this study, we synthesized influencing factors and intervention approaches
for individual medication adherence behavior from a consumer behavior per-
spective based on the two-stage theoretical model from health behavior change
research, addressing limitations of continuous models. However, through liter-
ature review, we also found that current research mostly explores stages sep-
arately, with few studies examining the entire medication adherence journey.
Therefore, future research should adopt an integrated approach to study med-
ication adherence across both the drug acquisition awareness stage and drug-
taking treatment stage. For example, using new technologies and large-scale
individual-level data analysis combined with laboratory experiments and real-
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world consumption scenarios can provide systematic and macro-level summaries
of consumer medication adherence behavior patterns. Technological advances
provide technical support for whole-process research. According to Tabi et
al. (2019), over 1,000 mobile apps already exist for consumer medication adher-
ence, such as diabetes consumers easily tracking blood glucose levels through
measurement devices synchronized to mobile apps, thereby improving adher-
ence. Data show global health app installations have reached an estimated 3.35
billion. Particularly mobile health devices and apps with tracking functions can
collect extensive consumer data, including diet, activity levels, and physiological
indicators like heart rate and weight, or capture changing cognitive components
to better understand the entire medication adherence process. According to two-
stage theory, different cognitive components play important roles at different
health behavior change stages, and the same cognitive component may change
across stages—for example, self-efficacy. In the motivational stage, one internal
reason for promoting intention formation is consumers’ action self-efficacy, while
in the volitional stage, action self-efficacy transforms into maintenance or recov-
ery self-efficacy (Schwarzer, 2008a). Future research can better understand the
complete medication adherence process by capturing these changing cognitive
components, simultaneously providing new supporting evidence for two-stage
theory.

5.3 Exploring Antecedent Factors of Medication Adherence from Mul-
tiple Perspectives

Medication adherence issues are closely related to people’s health. Unlike other
products, health products are subject to national macro-level strategic regu-
lation and guidance while facing strict legal constraints in marketing channels.
Concurrently, as healthcare reforms and marketization progress and health man-
agement gains importance, pharmaceutical companies increasingly recognize the
pharmaceutical market’s importance (Agarwal et al., 2020). Therefore, medica-
tion adherence research faces rare opportunities and challenges in the coming
years. Future research must both pay attention to policy changes and explore
antecedent factors from diverse perspectives in increasingly marketized contexts.

National and government public policies change constantly, with many drug-
related policies directly affecting consumer medication adherence levels. Explor-
ing consumer medication adherence issues under new public policy backgrounds
represents a promising future research direction. For example, in March 2019,
China’s major medical reform initiative—the “4+7” volume-based drug procure-
ment policy—used national power to exchange volume for price, transforming
drug markets across 11 pilot cities and effectively improving drug accessibility
while reducing prices. Whether this improved drug accessibility and reduced
pricing affects consumer medication-taking intentions and adherence behavior
warrants further investigation. As healthcare reforms and marketization ad-
vance, today’s consumers can more conveniently purchase drugs online and eas-
ily find consulting physicians via the internet. Mobile health apps and smart
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devices give consumers greater autonomy in health management. Accordingly,
future research can examine antecedent factors influencing consumer medication
adherence from marketing perspectives such as purchase channels (online versus
offline), service providers (AI or human customer service), and empowerment
methods (self-empowerment or professional empowerment).

5.4 Deeply Exploring Internal Mechanisms and Influencing Factors of
Medication (Non-)Adherence

Previous research shows scholars have relatively thoroughly explored the drug
acquisition awareness stage, but research on the drug-taking treatment stage
remains insufficient. Therefore, future research should focus more on the drug-
taking treatment stage. Long-term adherence to medical advice represents a
challenging task for most consumers, especially for chronic diseases requiring
lifelong medication after diagnosis. Medication adherence research must, on
one hand, deeply examine consumer psychological characteristics during the
medication-taking stage to identify psychological mechanisms and influencing
factors of non-adherence. For example, in public health, a mature theoreti-
cal concept—stigma—exists. “Stigma” refers to people’s shame about disease
(Hatzenbuehler et al., 2013), which may affect medication intentions and meth-
ods. Consumers may refuse medication simply because they are unwilling to
acknowledge illness or be labeled as “sickly.” This psychological process dif-
fers from medication-taking intention and efficacy inference—it represents con-
sumers’ self-perception during medication-taking. Future researchers can deeply
explore this psychological process to summarize stigma’s influencing factors in
medication adherence contexts. Additionally, evolutionary psychology offers
new explanatory perspectives on why patients are unwilling to take medication.
For example, according to behavioral immune system theory, disliking medi-
cation may represent self-protection. Human ancestors evolved the gustatory
experience that “bitter equals poisonous,” with bitter taste preventing consump-
tion of harmful substances and effectively avoiding danger. Therefore, future
researchers can discuss why consumers are unwilling to take medication from
an evolutionary psychology perspective, contributing theoretical and practical
value.

On the other hand, we must also prevent consumer over-medication. In recent
years, consumer over-medication has become an important issue that cannot be
ignored. Consumers may overestimate risks due to healthcare environmental
factors (Shen et al., 2023), risk portfolios (Mourali & Yang, 2023), and informa-
tion inference biases (Yan & Sengupta, 2013), leading to excessive healthcare
resource expenditure. Long-term over-expenditure negatively impacts consumer
health. Tian et al. (2023) studied how consumers follow product label instruc-
tions in over-the-counter (OTC) drug consumption contexts. Their analysis
based on a unique online consumption diary where consumers could choose be-
tween two acetaminophen products (single-ingredient or combination) to treat
pain or non-pain symptoms showed that when consumers experienced multiple
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symptoms, they were more likely to exceed recommended doses (e.g., >4g daily).
This research indicates that medication adherence may lead to over-medication
when consumers experience multiple symptoms. Therefore, future scholars can
further explore influencing factors and internal mechanisms affecting consumer
risk perception and medication adherence to identify health behavior patterns.
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