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Abstract

A shared approach to decision-making framework has been suggested for chronic

disease management especially where multiple treatment options exist. Shared

decision-making (SDM) requires that both physician and patients are actively

engaged in the decision-making process, including information exchange; express-

ing treatment preferences; as well as agreement over the final treatment decision.

Although SDM appears well supported by patients, practitioners and policymak-

ers alike, the current challenge is to determine how best to make SDM a reality

in everyday clinical practice. Within the context of asthma, adherence rates are

poor and are linked to outcomes such as reduced asthma control, increased

symptoms, healthcare expenditures, and lower patient quality of life. It has been

suggested that SDM can improve treatment adherence and that ignoring patients’

personal goals and preferences may result in reduced rates of adherence. Further-

more, understanding predictors of poor treatment adherence is a necessary step

toward developing effective strategies to improve the patient-reported and clini-

cally important outcomes. Here, we describe why a shared approach to treatment

decision-making for asthma has the potential to be an effective tool for improv-

ing adherence, with associated clinical and patient-related outcomes. In addition,

we explore insights into the reasons why SDM has not been implemented into

routine clinical practice.

Over the past two decades, repeated calls have been made to

replace the paternalistic approach to treatment decision-mak-

ing, in support of a more shared encounter (1, 2). Here, we

adopt the definition of shared decision-making (SDM) pro-

posed by Charles et al. (1), wherein a truly shared approach

consists of both physician and patient involvement in the

process of information exchange, expression of treatment

preferences, and agreement on the treatment plan. Shared

decision-making is appropriate when applied to nonemergent

‘preference-sensitive’ treatment scenarios, where multiple

therapeutic options exist, and where individual patient values,

preferences, goals, and lifestyle choices play an important

role in deciding upon a particular treatment (1, 3–5). Specifi-
cally in clinical scenarios where ongoing self-management of

chronic illness is required on the part of the patient, satisfac-

tion and treatment acceptance may be particularly important

outcomes of the decision-making process (5).

The burden associated with nonadherence to asthma

medication

Asthma is a chronic inflammatory disease, associated with

airway hyper-responsiveness and variable symptoms includ-

ing cough, wheeze, breathlessness and chest tightness (6).

Asthma, globally, affects approximately 300 million people,

including 21.2 million in North America (7–9). The preva-

lence of asthma is increasing due to multiple factors includ-

ing greater exposure to antibiotics in infancy, atopic

sensitization, changes in environmental exposures like pollu-

tion and allergens, and diet (10). There is also a significant

economic burden associated with asthma due to the direct

and indirect costs and death (11). Worldwide, approximately

180 000 people die annually from asthma (10).

The primary aim of asthma management is to achieve con-

trol and prevent future risk, most notably exacerbations.
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Patients with very mild asthma may only require reliever

medication but if patients require relief more than three times

weekly, they should normally be prescribed a controller med-

ication. Controller treatment options vary in terms of admin-

istration route (orally, inhaled, or injected), convenience, ease

and level of skill required for administration, as well as for-

mulation and dosage (7).

Currently, asthma control is poor among all age groups

and is associated with decreased quality of life (10), poor

symptom control (12), more frequent use of rescue medica-

tions (12), increased health care utilization (13), and death (7,

12). Optimal control of asthma requires the availability of

medications and their use in the context of a proper self-

management strategy. Adherence to the medication regimen

is imperative in order for the patient to experience therapeu-

tic benefits (13–15).
Although effective medication exists to treat asthma symp-

toms and prevent exacerbations, adherence is suboptimal

(16, 17). The term ‘adherence’ is defined as the extent to

which a patient takes his or her medication as prescribed

(18). Adherence therefore has three main components: (i) ini-

tiation, (ii) implementation, and (iii) discontinuation. In the

case of asthma, especially when presenting in adulthood, dis-

continuation may be rare because patients require medica-

tion on a lasting basis. Medication persistence is defined as

the length of time between initiation and discontinuation. As

described by Vrijens et al. (18), nonadherence may occur by

way of noninitiation, taking medication other than how it

was prescribed, and early discontinuation of medication. The

most common type of nonadherence is underuse when the

patient takes less medication than has been prescribed by

their physician.

Asthma medication adherence can be classified as either

intentional or nonintentional (14). Intentional nonadherence

occurs when the patient makes a conscious decision to dis-

continue use and may occur in the form of total discontinua-

tion, or adopting a modified regimen. Nonintentional

nonadherence may occur due to a lack of understanding

about the medication regimen, language barriers, or forget-

fulness. Nonintentional nonadherers may wish to be more

adherent to their medication, but factors such as treatment

complexity, cost of medication or the inability to prioritize

their medication regimen prevent such patients from working

their medication plan into their daily lives (12).

The World Health Organization estimates that the current

rate of primary nonadherence – when the patient fails to fill

their medication prescription – ranges from 6% to 44% of

asthma patients worldwide (12). Adherence is not a dichoto-

mous measurement in asthma, and levels of adherence fluctu-

ate greatly (12, 15). In general, adherence to long-term

asthma treatment is poor and varies according to disease

severity (19, 20). Adherence to asthma medication can fluctu-

ate according to seasons, with greater adherence in the spring

and fall, reflecting the presence of seasonal allergies and viral

infections. Estimates of adherence vary depending on how

adherence is defined in a given setting. For example, Gamble

et al. (21) found that among 182 difficult-to-treat asthma

patients, 65% filled more than 50% of their controller

medication prescriptions. In a Canadian study of 349 asth-

matics aged between 12 and 45 years, investigators found

that only 12% of participants self-reported correct use of

asthma medication (22). A recent British Columbian popula-

tion-based analysis of asthmatics prescribed combination

therapy estimated adherence rates of between 16% and 32%

over 2 years, as measured by percentage of days covered

(23). In addition, a patient’s adherence to asthma therapies

tends to decrease over time, posing a challenge for long-term

management (24).

Poor adherence to asthma medication is associated with a

broad range of negative outcomes including poor asthma

control, increased exacerbations, increased cost, increased

hospitalization rates, decreased quality of life, reduced lung

function, and other lifestyle limitations for the patient (13,

15, 25–27). Therefore, implementation of effective strategies

to improve treatment adherence will help to reduce the asso-

ciated negative consequences, thereby minimizing overall dis-

ease burden.

Proposed solutions

Many prospective studies have assessed the impact of various

types of interventions on asthma-related outcomes with

inconsistent results. Interventions include but are not limited

to asthma action plans (a step-by-step strategy to manage

symptoms and prevent exacerbations), educational interven-

tions, reminder systems, and multifaceted interventions (24,

28–36). In response to calls for a more patient-centered

approach to decision-making, SDM has also been proposed

as a valuable tool to improve patient-reported and clinically

important outcomes (4, 37). The basic tenant behind SDM is

that both patient and physician exchange valuable informa-

tion and agree on a treatment plan together. While physi-

cians offer information about treatment options and their

accompanying risk and benefits, patients relay information

about their values, preferences, attitudes, opinions, and life-

style. The patient and physician then weigh the various

options and reach a mutually agreeable treatment plan (2,

38). This key feature further differentiates SDM from educa-

tional interventions that rely on unidirectional information

transfer from the physician or certified asthma educator, to

the patient (21).

There is no universal characterization of SDM clinical

encounters. In fact, the process of SDM may occur during

a single or over multiple encounters (38). Towle and col-

leagues have provided a comprehensive framework of pro-

posed physician competencies for conducting an SDM

encounter (or a series of encounters) (see Table 1) (38).

Although likely implicit in the above competencies, we

argue that the patient must also have a clear understanding

of the role that his or her preferences play in the decision

process (2). In order for a truly shared approach to be

successful, patients must be willing and able to provide

their own expertise in the form of values and preferences.

Further to this, patients must possess a clear understanding

as to why the best treatment plan ought to align with

those preferences.
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Physicians may also use objective measures of asthma-

related outcomes such as control or adherence in addition

to patient-reported values and preference, to aid in the deci-

sion-making process. For example, throughout the process

of information ascertainment and exchange, the physician

may determine that the patient is both nonadherent and

experiencing frequent exacerbations that are impacting his

or her quality of life. After discussing with the patient, the

physician may discover that the cost of controller medica-

tion is a primary barrier to adherence. The physician may

in turn choose to substitute the current prescription for a

less expensive medication and maybe less effective medica-

tion but one that the patient can afford. Ideally, through

fostering an open discussion wherein patients are able and

willing to offer their own expertise and asthma-related expe-

riences, and physicians possess the best and most current

available evidence, the preferred treatment plan can be

selected.

Decision aids have been developed as a tool to help

implement SDM within a range of clinical contexts includ-

ing chronic disease management, screening and surgical

decision-making. Although the application of a decision aid

alone does not qualify as a shared approach, they may be

incorporated into the shared encounter as a means of

informing the patient about their disease, treatment

options, as well as the associated risks and benefits. For

example, through the process of presenting the evidence

about available treatment options (Table 1), physicians may

choose to utilize a decision aid to help the patient more

fully understand and comprehend the choice at hand. Evi-

dence suggests that decision aids confer a number of

important benefits, including: decreased decisional conflict,

improved communication between patient and healthcare

provider, increased knowledge about the disease and treat-

ment options, and improved patient trust in the provider

(39–41).

Theoretical framework

The literature is sparse regarding the specific mechanism by

which SDM might work to improve various asthma-related

outcomes. Therefore, we have adapted the theoretical frame-

work proposed by Fransen et al. (42), which provides a

visual depiction of the various factors that impact a patient’s

motivation to adhere to asthma controller medication (see

Fig. 1). The model has been adapted here to include predic-

tors of adherence that are specific to asthma controller medi-

cation.

The proposed framework recognizes that multiple factors

impact a patient’s willingness and ability to adhere to their

prescribed medication, and assumes that treatment adherence

requires patient motivation. Motivation, in turn, is related to

a range of predisposing factors. Specifically, predictors of

motivation include both modifiable (e.g., knowledge, atti-

tudes) and nonmodifiable (e.g., age and sex) factors that

serve to influence patients’ attitudes and perceived ability to

adhere. Finally, the framework recognizes that despite patient

motivation, additional barriers – both patient level and struc-

tural – may negatively impact a patient’s ability to fill an ini-

tial prescription or take their medication as prescribed. Such

barriers include but are not limited to cost of the medication,

experienced side-effects, or lack of access to a general practi-

tioner or specialist physician.

Predisposing factors

Predisposing factors that predict motivation to adhere to

asthma controller medications include patient’s behavior, per-

sonality and biological factors, as well as social and cultural

predictors. Personality and biological traits such as neuroti-

cism have been shown to increase adherence to controller

medications (43), as well as patient-reported ‘good’ or ‘excel-

lent’ perceived health (22, 44). African American ethnicity

(12, 20, 45), lower comorbidity scores (45, 46), mild asthma

(compared with severe disease) (45, 47), younger age (45, 46),

female sex (21, 45, 46), the waxing and waning nature of

asthma (48), as well as recent hospitalization (21) have all

been associated with a decrease in adherence to asthma con-

troller medications. Other relationships including social and

cultural factors such as lower health literacy (49), less educa-

tion (20), and lower income (12, 20) have also been shown to

predict suboptimal adherence. Knowledge of the disease,

severity, treatment options, treatment regimen, and dosage

among adult asthmatics predicts increased adherence,

although not to a consistently significant degree (20, 22, 50).

Motivational factors

Intentional medication adherence requires motivation on the

part of the patient, to follow the prescribed medication plan.

Motivation is informed by a patient’s predisposing factors as

well as his or her attitude toward their disease, the medica-

tion, and their healthcare providers. Modifiable motivational

factors that are associated with poor adherence to asthma

Table 1 Competencies for physicians for shared decision-making

as proposed by Towle and Godolphin (38)

1. Develop partnership with patient

2. Establish or review the patient’s preferences for information

3. Establish or review patient’s preferences for role in decision-

making and the existence and nature of any uncertainty about

course of action to take

4. Ascertain and respond to patient’s ideas, concerns, and

expectations

5. Identify choices and evaluate the research evidence in relation to

the individual patient

6. Present evidence, taking into account competencies 2 and 3,

framing effects, etc. Help patient to reflect on and assess the

impact of alternative decisions with regard to his or her values

and lifestyle

7. Make or negotiate a decision in partnership with the patient and

resolve conflict

8. Agree an action plan and complete arrangements for follow-up

Allergy 72 (2017) 705–712 © 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd 707

Pollard et al. Burden of nonadherence among adults with asthma



controllers include concerns about the medication (51),

dependency and poor patient–physician relationship (12).

Finally, patients who report less fear of medication side-

effects are more likely to adhere (20, 22). Patients may also

be less inclined to adhere to medication if they believe their

treatment is ineffective or unnecessary (47). Some evidence

suggests that fear of medication side-effects serves as an

important predictor of nonadherence to ICS (20) and that

such concerns are common among patients. For example, a

survey study conducted with adult asthmatics being pre-

scribed ICS (N = 238) found that just under half of partici-

pants (44%) reported worrying about the long-term effects of

their inhalers (52). However, a more a recent survey

(N = 161) found that approximately 79% of asthmatic

patients reported low levels of concern about their ICS (53).

Additional barriers

Despite a patient’s motivation to follow their medication reg-

imen, various individual- and system-level factors may serve

as additional adherence barriers. Patient-level factors include

but are not limited to forgetfulness (54), complexity of

treatment regimen (12, 47) as well as patient experience or

perception of potential medication side-effects (51) including

bad taste (12, 21, 55). System-level factors that serve as

adherence barriers include access to health care or, more

specifically, an asthma specialist (22, 47, 56), as well as medi-

cation cost (12).

Mediating factors

The relationship between SDM and treatment adherence is

unlikely to be simple and linear, but rather it incorporates a

range of mediating factors (57). Although a direct association

between lifestyle choices such as smoking and alcohol con-

sumption and medication adherence is unlikely, increased

exposure to symptom-exacerbating substances may impact a

patient’s motivation to adhere to controller medication. For

example, smoking has been shown to impede the effectiveness

of inhaled corticosteroids (58). Therefore, the smoking asth-

matic may be less likely to continue his or her medication

based on the presence of persistent symptoms and the subse-

quent belief that the medication is ineffective. Other lifestyle

choices such as exercise and exposure to allergens may have

Figure 1 Individual and structural factors associated with intentional

and nonintentional adherence to asthma controller medication adapted

from Fransen et al. (42). Bold font indicates factors that are associated

with adherence to asthma controller medications, as supported by

empirical evidence. Gray boxes indicate predictors of adherence that

are addressed by shared decision-making interventions.
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a similar impact on treatment effectiveness and subsequent

adherence.

In terms of socioeconomic predictors of adherence, lower

income and access to health care are additional significant

barriers to medication adherence. Other social factors such

as living alone, which may be associated with advanced age,

sex, and the presence of additional comorbidities, have also

been shown to predict nonadherence to controller mediations

(59). Predisposing patient characteristics such as illness-speci-

fic anxiety may, on the other hand, promote vigilance to dis-

ease-related symptoms. This increased awareness of asthma

symptoms may therefore increase the likelihood of adherence

(41). When assessing the potential effectiveness of any inter-

vention geared toward improving adherence, one must recog-

nize that multiple patient-specific and structural factors

impact a patient’s willingness and ability to adhere to their

prescribed medication.

The role for shared decision-making

In order to ascertain the role for SDM in improving patient

adherence, it is important to identify the motivating factors

that SDM encounters are able to address. One of the pri-

mary components of an SDM encounter is to inform the

patient of their disease status and severity, as well as the

risks and benefits associated with the available treatment

options (1). Therefore, SDM directly aims to increase

patient knowledge. In addition, recent investigations have

shown that SDM improves patient attitudes toward their

disease, treatment options, and healthcare providers by

increasing patient satisfaction, satisfaction with the treat-

ment decision, patient participation, emotional status, and

by reducing decisional conflict, within various decision con-

texts (57, 60–64).
Shared decision-making may also work in an indirect

manner, by appealing to patients predisposing social, cul-

tural, and behavioral characteristics. For example, the physi-

cian or care team may apply a decision aid tailored to a

patient’s specific level of education or health literacy, thereby

increasing knowledge and improving attitudes and/or feelings

of self-efficacy. Patient empowerment through increased

knowledge or ownership of the decision may further increase

an individual’s perceived ability to adhere. Additionally,

through the process of information exchange, providers will

consider patient important factors such as lifestyle and abili-

ties when discussing and weighing appropriate treatment

options. Furthermore, SDM promotes communication

between patients and their caregivers, which has itself been

shown to increase trust, as a predictor of motivation to

adhere (65).

Existing evidence

Previous investigations have provided strong evidence sup-

porting the relationship between SDM and subsequent

adherence, both within asthma (4) and other chronic disease

settings (66). A study published in 2010 assessed the impact

of an SDM intervention on multiple asthma-related

outcomes such as treatment adherence (4). The three-arm

randomized controlled trial was conducted among poorly

controlled asthmatics to determine the effect of (i) an SDM

intervention, (ii) a clinical decision-making (CDM) interven-

tion wherein patient goals and preferences were not elicited

and the asthma care managers recommended a treatment

option to the patient based on current asthma guidelines,

and (iii) usual care. The average lengths of the initial SDM

and CDM intervention visits were 77 and 106 min, respec-

tively. Compared with the usual care control group, SDM

intervention patients were more adherent over the 12-month

follow-up (P < 0.001) and had better asthma control

(P = 0.002), lower asthma-related medical visits

(P = 0.0161), and higher quality of life scores (P < 0.001).

Over the 12-month follow-up period, adherence in the SDM

intervention arm was significantly higher than the CDM arm

(P = 0.029), as was medication potency (expressed as

beclomethasone canister equivalents; P = 0.005), and the use

of an inhaled corticosteroid–long-acting beta antagonist

(ICS-LABA) combination inhaler (P = 0.005). The SDM

improved asthma control (P = 0.42), and improved quality

of life (P = 0.33), although not to a statistically significant

extent.

Over the 2-year follow-up, adherence remained higher in

the SDM intervention arm compared with CDM; however,

the difference was not statistically significant (P = 0.34).

Also, SDM intervention patients showed significantly higher

regimen potency (P = 0.04), use of combination inhalers, and

use of LABAs (P = 0.03) after 2-year follow-up. Although

results were not statistically significant in year 1 or 2, patients

in the SDM arm also used less rescue medication, which may

be interpreted as an indicator for a greater reduction in

asthma symptoms among SDM intervention patients com-

pared with CDM patients.

The SDM intervention was successful in addressing both

predisposing and motivational predictors of adherence. Via

the use of information provision, identifying patient goals

and preferences, discussing treatment options in light of

patient-reported goals and preferences, and negotiation of a

final treatment decision, the SDM intervention improved a

range of asthma-related outcomes, particularly over the 12-

month period. The increased medication adherence, potency,

and decreased use of rescue medications in the SDM arm

may be interpreted as indicators not only of improved knowl-

edge and attitudes about their disease and treatment plan,

but also their perceived locus of control and self -efficacy. As

previously argued, SDM may empower patients and provide

them with the confidence to manage their disease, and

increase the perception that they are in control of their ill-

ness.

Despite the promising results, several years have passed

since this trial was published yet little progress has been

made toward implementing SDM into clinical practice. As

SDM is so well supported throughout the policy and aca-

demic literature, and interventions such as this one have

shown to be effective in improving various patient and clini-

cally important outcomes, why is it not commonplace in clin-

ical settings?
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Implementation challenges

As is so often the case, challenges arise when attempting to

implement interventions into clinical practice that have pro-

ven themselves to be effective within the confines of well-

funded and controlled research venues. As described above,

although Wilson et al.’s findings are promising, one concern

is whether a similar intervention could be successfully imple-

mented into practice, as healthcare budgets tend not to pro-

vide funding for allied health professionals to educate

asthmatic patients. Additionally, the time required to com-

plete similar interventions may not be feasible. A recent

review conducted by L�egar�e and colleagues found that the

average time to complete a decision aid intervention is

23 min (67). Particularly in areas that adhere to fee-for-ser-

vice physician payment models, a lengthily time investment

may be an insurmountable barrier to implementation. When

asked, physicians frequently cite the time required to engage

patients, as a significant deterrent to implementing SDM

into their practice (68). Further to this, the costs associated

with the proposed intervention and associated time ought to

be carefully considered in conjunction with the potential

benefits.

Structural processes may serve as additional impediments

to SDM through limiting the choice of treatments available.

For example, under specific health insurance structures, espe-

cially those with limited list formularies, physicians may be

permitted to offer only a selection of the available treatment

options. In these cases, the role for patient values and prefer-

ences may be limited in light of fewer treatment options.

More recent investigations have begun to assess efforts to

incorporate SDM into clinical practice (37, 69–71). Tapp

et al. (37) engaged patient and healthcare provider stakehold-

ers in implementing an asthma-related SDM delivery

intervention into six practices in the United States. The inter-

vention was well received by both patients and physicians,

and participating practices intended to continue the interven-

tion beyond the completion of the study. Although this par-

ticular study did not assess outcomes such as improvement in

asthma control, adherence or patient satisfaction with treat-

ment, it is a first step to address the ongoing challenge of

incorporating SDM into clinical practice.

Research implications

While SDM is well supported by policymakers and physi-

cians and their patients, the evidence particularly regarding

clinically important outcomes has been slower to develop.

Within the context of asthma, strong evidence suggests that

SDM interventions can provide benefits related to adherence,

control and symptom resolution. However, little has been

done in the last several years to implement SDM into the

clinical areas that promise the most benefit. Here, we suggest

that future research investigations seek not only to determine

the efficacy of SDM interventions, but also to provide insight

into the more prominent effectiveness challenges, namely

implementation into clinical practice settings.
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